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A PLain and FAMILIAR. 
M E T H O D 
Por Attaining the | 45 


Knowledge and Practice 
O F 
COMMON ARITHMETIC. 


CONTAINING 


All the Us BFU RULES both in Whole 
Numbers, and Fractions, Vulgar and Decimal, 
Extraction of the Square and Cube-Roots, 
Simple and Compound Intereſt, Annuities, &c. 
delivered in a more practical and correct Man- 
ner, than in any Work hitherto extant. 


By EpMunD VWoaxz. of Gray . Inn, Eſq; 


_ | 


THE EIGHTEENTH EDITION, 


— 


Wherein the Additions and Emendations made by Mr. Jobn 
Kerſey, in his Appendix; and Mr. George Shelley, in his 
Supplement, are introduced in their proper Places ; and all 
the Improvements in this Science that have appeared in 
other Writers ſince their Time, are carefully inſerted. Alſo 

ſundry others, that are entirely new, are added. 


By JAMES DODSON, Accomptant, and 
Teacher of the Mathematics. 


— 


LOND ON: 


Printed for J. and P. KNAPTON, in Ludgate-fireet ; and 
J. Hopc x8, facing St. Magnus Church, Londen-Bridge. 
M. DCC. LI. 
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ft 70 "THE * 
_ RIGHT HONOURABLE | 
1 Earl of Arundel and Surrey, | 
Earl Marſhal of 


Right Honourable, 


HE good Affection You bear to all 

Kind of Learning, and in parti- 

cular to the Mathematics, makes me ad- 
venture to preſent your Lordſhip with 
this Tractate of Arithmetic ; becauſe that 
Art, compared with other Mathematical 
Sciences, is as the Primum Mobile, in re- 
ſpect of the other inferior Orbs : For as 
the Poets uſed in Times paſt to ſay of 
Venus, Sine Cerere & Baccho, friget 
Venus; fo may I alſo confidently aver 


of 


[ wv 1 
7 1 without Ade, they are 
poor, and without 2 Preſuming 
therefore that your Lordſhi Ip, loving the 
a _ Tao the Artiſt, nor his 
on to do Good in that Kind ; [ 
to ſhelter this Txt amis under 
Four "Londſhip s Protection, humbly en- 
treating your gracious Acceptation, and 


9 deſiring for ever to remain, 


Your Honous's, in all Service, 
AﬀeSionately Devoted, 


EDM. WINGATE. 
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atibn'it' bas deſervedly tans for up- 

wards of 120 Years, wpuld undoubtedly have been” 
Authority ſufficient for the Publication of this' Edition,” 

without any Alteration fromthe Hut as ſeveral 
Aritbnetital Improvements, both in Theo and Prattite, 

have appeared ſince this 7 reatiſe received the laſt Hand. 8 

it has been thought convenient to inſert them in this Edi- 

N. tbgether with ſome whith bave not been publi ſhed 

ore. 

275 firſt Edition of Wingate's Arithmetic was printed 
about” the Year 1629, by hemſeif ;" in which Bis principal 
Defigh was to ob viate the fe which ordinarily” 
occur in the uſing of Logarithms : To perform this, be 
divided his Wark into to Books, the firſ® be called 
Natural, and the ſecond Artificial Arithmetic. Tbe 
Bafis on whith the preſent Strutture bas been, at dif- 
ferent Times, reared is the s 4 of thoſe Books. 

For after the firſt Impreſſion of the above two Books 
were diſpoſed of, Mr. — (not having Leiſure to Te. 
viſe the ſame, and to ſupply ſome Defefts which too frift'an' 
Attention to his Defigh, viz.” that of explaining- the Uſe” 
of Logarithms, bad occaſioned) requeſted Mr. John Ker- 
ley, an able 'Mathematician, to undertake the ſanie. Ar- 
2 _ Kerſey (in ſeveral Editions) made many 
Improvements, 


vi The PREFACE. 


Improvements, which take in bis own Words, as they 
ſtood in bis Preface to the former Editions. 


« Firft, For the Eaſe and Benefit of thoſe Learners, 
« that deſire only ſo much Skill in Arithmetic, as is 
„ uſeful in Accompts, Trade, and ſuch like ordinary 
« Employments; the Doctrine of whole Numbers, 
« (which, in the firſt Edition, was — ra, = with 
« Definitions and Rules concerning broken Numbers, 
% commonly called Fractions,) is now entirely handled 
« a-part. And to the end the full Knowledge of Prac- 
& tical Arithmetic in whole Numbers might more 
« clearly appear, I have explained divers of the old 
« Rules in the firſt five Chapters, and framed a- new 
4 the Rules of Diviſion, Reduction, and the Golden- 
« Rule, in the ſixth, ſeventh, eighth, and ninth Chap- 
« ters: So that now, Arithmetic in whole Numbers 
« is plainly and fully handled before any Entrance be 
* made into the craggy Paths of Fractions, at the Sight 
* of which ſome Learners are ſo diſcouraged, that they 
* make a Stand, and cry out, Non plus ultra, There's 
«© no Progreſs farther. | 

. « Secondly, To aſſiſt ſuch young Students as would 

« lay a Foundation for the attaining of a general 
C Knowledge in the Mathematics, I have in a familiar 
« Method delivered the entire Doctrine of Fractions, 
& both Vulgar and Decimal, which was omitted in the 
« firſt Edition; and have alſo newly framed the Ex- 
< traction of the Square and Cube-roots, in a Method 
« which by Experience is found to be much eaſier than 
« that pa, uſed heretofore, and is exactly ſuit- 
<< able to the Conſtruction or Compoſition of Square 
and Cube Numbers. | 

* Laſtly, I have added an Appendix, furniſhed with 
1. Variety of choice and delightful Knowledge in Num- 
« bers, both Practical and Theoretical.” | 


But as Mr. Kerſey has omitted to enumerate the Par- 
ticulars of which his Appendix con/ifted, the Editor or 
ieee A 2 | ere 
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Bans of them, 48 printed in a Table of Contents Ne- 
fixed thereto. | | 


Chap. 1. Of Contraftions in the Rule of Three. 
Chap. 2. Of Rules of Practice by Aliquot Parts. 
© Chap. 3. Of Exchanges of Coins, Weights, and 
eaſures. | : 
Chap. 4. Practical Queſtions about Tare, Tret, Loſs, 
Gain, Barter, Fa&torſhip, and N of Tapeſtry. 
Chap. 5. Of Intereſt of Money, the Conſtruc- 
tion of Tables to value Annuities, Sc. 
Chap. 6. A Demonſtration of the Rule of Three. _ 
Chap. 7. A Demonſtration of the Double Rule of 
Fellowſhip. : 3 
Chap. 8. A Demonſtration of the Rule of Alligation: 
Where alſo of the Compoſition of Medicines. 
Chap. 9. A Demonſtration of the Rule of Falſe. 
| Chap. 10. A Collection of choice Queſtions to exer- 
Ciſe all the Parts of Vulgar Arithmetic ; to which are 
added various Practical Queſtions, about the Menſura- ' 
tion of Superficial Figures and Solids, with the Gauging 
of Veſſels. 5 
Chap. 11. Sports and Paſtimes. 


The Work, thus enlarged and amended, paſſed through 
divers Editions, till about the Year 1700, when Mr. 
== George Shelley, Vriting-Maſter of Chriſt's-Hoſpital, 
== wrote a Supplement to it, containing divers practical, 
compendious, and eaſy Methods for the Performance of 
particular Caſes in moſt of the Rules of Arithmetic ; to- 
gether with Decimal Tables uſeful in the Computation of 
Intereſt and Exchanges, and ſome uſeful Rules and OB- 
ſervations relating to Practical Meaſuring. OLA 
BY Such was the State of this Work when it came into the 

= Preſent Editor's Hands, under whoſe Care it bas met with 
the following Alterations and Additions : 


1. All the different Materials relating to any one Sub- 
Jed, which in the former Editions lay ſeparated from _ 
| 91 


viii The PREFACE, 
aber in the different Parts of tht Mort, the 
and the Supplement, are here collected t ether into Bas 


proper Places ; ſo far as the ſame could 7 done * 
ly with the keeping tbe Davie whole Numbers ſepa 
Forer mentioned by 7s 


rate from that 5 Praztions, 
— 


May ſift Proper Properties of Numbers, praffical Ob- 

Aroutions; as endiuuins in Operations (not men- 

tioned' = the former” Kann: ) are here inſerted” in their 
aces. 

3. The Demonſtrations given by Mr. Kerſe * 4 
were 4 on — ond e rineiples 
are ſupplied by others' purely Arithmetical. 

4. The Properties of. Numbers conſidered as Prime hy 
Compofite are delivered, as a neceſſaty Help to the Ma- 
nagement of Fraftions. 

5. The Operations of Vulgar Fractions are rendred 
much” eafier, by an Artifice in the Management and Ab- 


breviation of them. 
6. The Dottrine of Repeating or Circulating Decimals 


is introduced; and the Management of them, in a mort 


general and 206 Manner than hitherto taught, is ſcien- 
tifically explained. | 

An univerſal Rule of Proportion, which anſwers 
the Purpoſe of the ſeveral Rules of Three, ſingle, double, 
direct or inverſe, in whole Numbers or F rations, is de- 
livered and illuſtrated hy many Examples; in which the 
great Uſefulneſs of the above-mentioned Method of manag- 
ing and abbreviating Vulgar Fractions, will abundantly 


+ 9 The Rule of Alligation Alternate, as bitherto deli- 
vered, will give but few Anſwers to Queſtions propounded 
therein ; z moſt of which are capable of many, and ſome of 
innumerable Anſwers : To remedy this Defect, a Method 
is laid down to find more Anſwers than the common Rules 
will give, in thoſe Caſes which admit of more; and as 
many Anſwers as the Computer pleaſes, in thoſe Caſes 
os the Number of Anſwers is nalimited. 

9. 


1 


1 
1 
3 


The PREFACE. is 
9. be Properties of Numbers confidered as Roots and 
—_ and the Nurs an Properties of Logarithms 


are. i | 
ain the Cube- 


” + ary 
10. A mare profiical Metbod of exty 
Root is inſerted, inſtead of that delivered by Mr. Kerſey ; 
to which is annexed a Table of the Square and . 
Roots of all Integers leſs than 143. 

It. The Properties of Numbers in Arithmetical Pro- 
on continued, are more fulty explained and ittaftrated. 
12. The Properties of Numbers in Geometrical Pro- 
greſſion are alſo more particularly bandled, with a View to 
the Application of fuch Numbers, to the Computations 


relating to C 
Simple Intereſt are brought 


ompound Intereſt. 
13. Mr. — Tables y * 
into @ narrower Compaſs, adapted to theſe Rates 
which are now commonly wanted. 
14. The Takles for Compound Intereſt and Annuities, 
are enlarged from 30 to bo Years, and computed to the 
ſame Rates as thoſe of Simple Intereſt ; the manner of 
making and uſing them is more particularly ſhewn ; eaſy 
Methods are given 10 find Numbers the Extent of 
the Tables, and ſame new. Tables are added, relating to 
Half-yearly and Quarterly Payments. 
15. A great Variety of Examples, with their Anſwers, 
are inſerted; which will not only be a good Exerciſe for 
Learners, but will alſo ſerve to eaſe Teachers of the Bur- 
then of writing out Queſtions. | : 
16. A copiqus Index is annexed, to which the Reader 
may turn for more particular Information of the Contents 
of the whole. 


Thus altered and enlarged, the Editor conceives that 
this Work contains, methodically, all that is neceſſary to be 
Alan, or performed in Common Arithmetic ; and by con- 
97 0am — LN Purchaſers hereof need not be at the 
Trouble, or Charge of looking into any other of the, almoſt 
numberleſs Writers on that 94%. 988 7? 


if 


* The PREFACE 

F the above in the Operations of the Rule 
of Alligation Alternate, ſhould prove of Service in real Bu- 
fneſs ; the Knowledge thereof may induce the Editor to 
publiſs ſome farther Thoughts _ * Subject. 


Bell-Dock, Wapping, 
April 4th, 1757. 


The Explanation of certain Marks and Characters, 
which, for the Sake of Brevity and Perſpicuity, are 
frequently uſed in the enſuing Work. 


+ is the Mark of Addition; and, when it ſtands between two 
Numbers, denotes that they are to be added together. 

— is the Mark of Subtraction; and, when it ſtands between 
two Numbers, denotes that the latter is to bc taken from 
the former. | 

X is the Mark of Multiplication ; and, when it ſtands between ll 
——— it denotes that they are to be multiplied ü 

Wot er We 

2 i 18 Mark of Diviſion ; 3 and, when two Numbers are i 
1 in the ſame manner as the two Points are here, 
| denotes that the Number above is to be divided by ry 

tat below. 

= is the Mark of Equality ; which, being ſet between two nu- 
merical Expreſſions, denotes that they are equal between 

—  themlelves. 

2 :: are the Marks of Proportionality ; and denote that the 

| c 

w 5 


| EXAMPLES. 

1 read, the ſum of 4 and 3 is equal to 7. 

For 4—3=1; read, when three is taken from 4, the Re- 
mainder is equal to 1. 

For 4X 3 12; read, the Product of 4 and 3 is equal to 12. 

For — = 4; read, if 12 be divided by 3, the Quotient is 
equal to 4. a 

For 1: 42:3: 12; read, as 1 is to 4, ſo is 3 to 12. 


AF &S ., 


TREATISE 


Common Arithmetic. 


— * 


— — 


SKA. 4 
Concerning NoTATION of Numbers. 


£X*RITHMETIC teaches the properties of 
Ste Numbers; and by them deduces the me- 
G & thods of calculating, or computing from 
certain data, the values, weights, meaſures, 
| diſtances, proportions, c. of things. 
F259 2. Number is that by which every thing 
is counted; or that which anſwers this 


2 queſtion, How many ? (unleſs it be anſwer'd by nothing: ) So if 
it be aſked, how many days are in a week? the anſwer is ſeven, 


which is therefore called the Number of days in a week. 

3- The Notes or Characters, by which Number is ordinarily 
expreſſed, are theſe, 1 one, 2 two, 3 three, 4 four, 5 five, 6 fix, 
7 ſeven, 8 eight, 9 nine, 6 nothing, 

| 4+ 


* 
* 
1 


due places. 


in which place any figure ſignifles its own ſunple value: wy 


3 No TAT IR. Chap. I. 
4. Theſe Notes or Characters are either ſigniſicant Figures, 
WE. OED 24 | 

+ ſignificant Figures are the firſt nine, viz. 1,2, 3, 4, 
5.8 8 uſually Digits. The firſt of theſe is more 


particularly called an Unit or Unity, and the reſt are ſaid to be 


compoſed of Units: So 2 is compoſed of two Units, 3 of three 
US that is, 1 more I is equal to 2; 2 more 1 is equal 
. : v5 
ote, The CharaQters | to the ſeveral Articles of this 
Treatiſe may ſerve for an Example of the natural rank or ſeries 
of Numbers, ſo increaſing by the continual addition of 1. 
Theſe Characters were firſt uſed in England, about the year 
1130. | 94% | 
. Note alſo, That in the natural ſeries of Numbers, 1, 2, 3, 4, 
5, 6, 7, 8, &c. the firſt, third, fifth, &c. Numbers, viz. 7, 3, 
» 7» 9, 11, Cc. are called odd Numbers; and the ſeco 
ourth, ſixth, &c, Numbers, viz, 2, 4, 6, 8, 10, 12, &c. are 


called even Numbers. 


6. The Cypher is the laſt, which tho? of itſelf it ſignifies 
nothing, yet, being annexed after any of the reft, it increaſes 
their value ; as will appear in the following Rules. 9 

j 7 Arithmetic has two Parts, Notation and Numeration. * 
Notation teaches'how to expreſs, read, or declare the fig- 
nification or value of any number written; and alſo to write 
down any number propoſed, with proper characters, in their 


. A Number is faid to have ſo many places, as there are cha- 
ike! in the number, v/z. when divers figures, whether they 
be intermixed with a cypher or cyphers or not, are placed to- 
gether, like letters in a word, without any point, comma, line, 
or other note of diſtinction interpoſed ; all thoſe characters make | 
but one number, which conſiſts of ſo many places as there are 
characters ſo placed together; ſo this number 205 conſiſts of 3 i 
places, and this 30,600 of 5 places, &c. 7 

10. Notation conſiſts in the knowledge of two things, viz. Wl 
the order of places, and their values. 3 b 1 
IT. The order of the places is from the right-hand towards 
the left: So in this number 465, the figure 5 ſtands in the firl 
place, 6 in the ſecond, and 4 in the third; likewiſe in this a: 
number. 7 560, a cypher ſtands in the firſt place, 6 in the ſe- 
cond, 5 in the third, and 7 in the fourth. | 
12. The firſt place of a number, which, as before, is the 
outermoſt towards the Right-hand is called the place of Units; 


3 


/ 


4 
WW 
- 


Chap. I. NOooTA TON. 3 of 
SS ſtanding in the firſt place figni- 
ve units, or five. | 

13. The ſecond place of a number is called the place of 
Tens, in which place any figure ſignifies ſo many tens as the 
figure contains units: So in this number 465, © higute $ in 
the firſt place ſignifies ſimply 5, but the figure 6 in the ſecond 
place denotes ſix tens, or ſixt 7. | 

14. The third place of a number is called the place of Hun- 
dreds; in which place any figure ſignifies ſo many hundreds ag 
there are units contained in the figure: So in this number 465, 
the 4 in the third place expreſſes four hundreds : Where- 
fore if it be required to read or pronounce this number 465, 
you are to begin on the left-hand ; and, according to the ore= 
faid rules, to pronounce it thus, four hundred ſixty-five ; like- 
wiſe this number 315, is to be pronounced thus, three hundred 
and fifteen z and this number 205, two hundred and five; alſo - 
this number 500, 8 . it is Ys ay 
although a cypher of 1 ignifies nothing, yet being 
on Ges ncht ang of a figure it increaſes the value of * by 
advancing ſuch figure to an higher place, than that wherein 
it would be ſeated, if the cypher were abſent. | 

The true reading or pronouncing the value of =y 
written, as alſo the writing down any number propoſed, depends 
principally upon a right underſtanding of the three firſt places 
before-mentioned, and therefore the learner ſhould be well ex- 
erciſed therein, before he proceeds to the following Rules. 

15. The fourth place of a number is called the place of 
Thouſands (that is, any number of thouſands untler ten thouſand; ) 


WE the fifth place Tens of Thouſands ;. the ſixth place Hundreds of 


ninth place Hundreds of M 


Thouſands; the ſeventh place Millions; (a million being ten 


hundred thouſand ;) the eighth place Tens of Millions; the 
Mons; the tenth place Thouſands of 

Millions; the eleventh place Tens of Thouſands of Millions; the 
twelfth place Hundreds of Thouſands of Millions: And, in that 
order, you may conceive places to be continued infinitely from 
the right-hand towards the left, each following place being ten 
times the value of the next preceding. 
16. From the Rules aforegoing, an eaſy way may be collected 


|. read or expreſs the value of a number propounded, viz. Let 
i be required to read or pronounce this number, 521426341. 


Vir, e eu by a comma, or point, every three places, be- 


; may note the firſt period 5 Y> the right-hand to conſiſt of 
| 2 


F. 
wy 


ginning at the right-hand, and proceeding towards the lett, fo 


will the aforeſaid number be diſtinguiſh'd into parts, which may 


be called periods, and ſtands thus, 521,426,341. Where you 
theſe. 


* 


4 | '  NoTarT10N. Chap. J. 
theſe figures, 341, the ſecond of theſe 426, and the third of 
theſe 521. Secondly, read or pronounce the figures in eve 
period, as if they ſtood apart from the reſt; fo will the fir 
eriod be pronounced three hundred forty-one, the ſecond four 
bundre twenty-ſix, and the third five hundred twenty-one, 
irdly, to every period, except the firſt towards the right-hand, 
a peculiar denomination or ſurname is to be applied, viz. the 
ſurname of the ſecond period, is aero of the third, mil. 
lions; of the fourth, thouſands of millions, &c. Therefore be- 
ginning to pronounce at the higheſt period, which in this ex- I 
ample 1s the third, and giving every period its due ſurname, 
the ſaid number will be pronounced thus, five hundred twenty- 
7. nillions, four hundred twenty-ſix thouſand, three hundred and ä 
orty-o ne. a bs. 
17. And, when *tis required to write down or read more 
places than twelve, let the fifth period be called b:llrons; the 
ſixth, thouſands of billions ; the ſeventh, zrillions ; the eighth, 3 2X 
thouſands of trillions ; the ninth, quadrillions, &c. = 
Note, When a number is diſtinguiſhed into periods, as be- ft 
fore, the higheſt period will not always compleatly conſiſt of Rm 
three places, but ſometimes of one place, and ſometimes of 
two; nevertheleſs after ſuch period is pronounced as if it ſtood 
apart, the due ſurname is to be annexed; ſo this number 
3204689, after it is divided into periods will ſtand thus, 
„204, 689, and is to be pronounced thus, three millions, tuo 
an and four thouſand, fix hundred eighty-nine; and this 
mn 17,213, is to be read, ſeventeen thouſand two hundred 
thirteen, | > 
18. The aforeſaid Rules for the right pronouncing or reading 
of a number which is written down, being well underſtood, 
will ſufficiently inform the reader how to write down any num- 
ber propounded to be written, * 
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Notarron of Numbers: 


19. NOTATION of Numbers, by Latin Letters. 


— 


21IXXI. 
30 XXX. 
40 XL. 
49 XLIX. 
500L. 


Chap. I 


] N 
< 
: S|: 


LX. 


XVIIL or thus' xnx/|: ooD. or thus 1. 
191X VIIIL or thus XIX. 
201XX,' : 


oolDC. or thus IOC. 
70olDCC, or thus ICC. 


— 


4 


19,009CCIDD, 


2 or thus M. 


2000,CID. CID. or MM, 
3000 CID. CID. CID. or MMM. 
5000 100. 


50, 00000. 
roo, ooo CCCIO 0D. or thay CM. 


-. 


| 


ue 15000 
I, eoo, 
1750. CIO, OCC, L, or MDCCL. 


CCCCI0000. 


* — 
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(7 
BY CHAP. II. 
"XX Concerning Engliſh Money, Weights, Meaſures, &c. 


20, FA\HE things exprefſed by numbers, are Maney, Weight 
Meaſure, = aka Of the three firſt of — 
there are infinite kinds and varieties, according to the diverſi 
of the ſeveral Commonwealths wherein they are uſed; all hi 
here to produce were both endleſs and needleſs; Wherefore 
only ſuch Money, Weights, 28 &c. as are uſed in this 


= nation, will be here treated 


21. The leaſt piece of money uſed in England is a Farthing, 
from whence this following Table is produced. 


4 Farthings © 1 Penny. 

12 Pence make 3 1 Shilling. 

20 Shillings 1 Pound. 

Engliſh (or Sterling) Money, is ordinarily written down with 
Figures, after this manner : 1 

1 
34+ » 13 + 
Og . 05 
69. 00 


oo. 1a. IT» 
07 + 3 


The firſt Rank of the faid Numbers ſignifies thirty-four 
gon thirteen ſhillings five-pence two farthings; the ſecond 
expreſſes nine pounds fiye ſhillings ten-pence one far- 
thing; the third Rank, fixty-nine pounds no ſhillings ſix- pence 
three farthings, &c. 

22. The falle weight ufed in England is a Grain, that is, 
the weight of a grain of wheat, well dried, and gathered out of 
the middle of the ear, of which thirty-two make another weight, 
called a Penny-weight, and twenty penny-weights make an 
Ounce Troy *. 

Here obferve, that by the Statutes quoted in the margin , 
the weight of two and thirty grains of wheat, make a penny- 
weight, which weight being once diſcovered by thirty-two 
ſuch grains, the ſaid -weight (being the twentieth part of 
en called al chi a, en by the die Table, 

75 o Grains, as y ing 

4 4 


* Vide Stat. de Compoſitione Ponderum, 31 Hen, III. 
T 31 ES l. v. Raft, Weights, 7, & 8. 12 Hen. VII. ß. 
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4 TABLE of Trovy-Wricurs. 


32 Grains of Wheat 24 Artificial Grains, 
24 Grains 1 Penny-weight. 
20 Penny-weights 1 Ounce. 

12 Ounces | I Pound. 


Troy-wtight is ordinarily ſet down with Figures, after this 
manner: | e 
| Ib, oz. p. w. gr. 
17. O05 . 13 n 
00 . II » 07 . 

©O « OO » 05. 20 


The firſt Rank of the faid Numbers expreſſes ſeventeen 
pounds five ounces thirteen penny-weights, thirteen grains of 
Troy-weight : The ſecond Rank, no pounds eleven ounces 
ſeven penny- weights ſix grains; and the third, no pounds no 
' ounces five penny-weights and twenty grains. 

Now this Troy- weight ſerves only to weigh Gold, Silver, 
and Electuaries. And here obſerve alſo, that Troy-weight 
regulates and preſcribes a form how to keep the money of 
England at a certain Standard : For about two hundred years 
before the conqueſt, Ofdright a Saxon, being then King of 
England, cauſed an ounce Troy of ſilver to be divided into 
twenty pieces, at the ſame time called pence ; and fo an ounce 
of ſilver at that time was worth no more than twenty-pence, 
or one ſhilling eight- pence; which continued at the ſame value 
until the time of Henry the Sixth, who (in regard of the en- 
Hancing of money in foreign parts) valued the ſame at thirty- 
pence ; ſo that then there were accordingly thirty pieces made 
out of the ounce, and the old picces went then for three half- 
pence, till the time of Edward the Fourth, who valued the 
- ounce at forty-pence, and then the old pieces went at two- 
pence apiece. After this Henry the Eighth valued the ounce 
of Sterling-filver at forty-five pence, which value continued 'rill 
Queen Elizabeth's time, who valued the ſame old pence at 
three-pence the piece; fo that all three-pences coined by the 
ſame Queen weigh'd but a penny-weight, and every ſix-pence 
two penny-weights ; and the ſhilling and other pieces according- 
ly; which made the ounce Troy of filver to be valued at fixty 
pence, or five ſhillings, as it remains at this day without 
alteration, 

| Note, 
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Chap. II. Weights, Meaſures, &c. "9 
Note, Jewels, Pearls, Diamonds, &c. are alſo weigh'd by 
Troy-weight, the Ounce being ſubdivided into 150 parts, called 
Carats, and each Carat into 4 Grains. N 
23. The weights uſed by Apothecaries are derived from a 
pound Troy, which is ſubdivided, as in the following Table. 


4 TABLE of APOTHECARIES Wrichrs. 


* 4 Pan ß] T 12 Orr. 

3 An Ounce — is equal to 8 ons. 
| A Dram . | | 3 crup * 

5 A Scruple 20 Grains. 


$o that if you were to expreſs, in Figures, twelve pounds ten 
ounces five drams two ſcruples and ſixteen grains; alſo three 
pounds five ounces ſeven drams one ſcruple and two grains, 
ordinary way to write them down is thus : | 


r 
„ 10 „ 


39 %% 7 

By theſe weights Apothecaries compound their medicines; 
but they bu a | ſell their drugs by Avoirdupoiſe-weight. 

24. Beſides Troy-weight before - mentioned, there is another 
kind of weight uſed in England, called Avoirdupoiſe- weight, a 
pound whereof is equal to fourteen ounces eleven penny-weights 
ſixteen give Troy. Avoirdupoiſe-weight ſerves to weigh all 
kinds of Grocery-ware, as alſo Butter, Cheeſe, Fleſh, allow, 
Wax, Tobacco, Iron, Braſs, Lead, Tin, Soap, Pitch, Tar, 
Roſin, Salt, Flax, Hemp, Drugs, and every other thing that 
oy the name of Garbel, and from which iſſues a refuſe or 

E. 5 i 
25. Avoirdupoiſe-weight is either greater or leſs. + -- 

26. The greater is, when one hundred and twelve pounds 
Avoirdupoiſe are conſidered as one entire weight, commonl 
called an Hundred-weight, and then ſuch Hundred-weight is 
ſubdivided firſt into four quarters, and each quarter into twenty- 
eight pounds 2 er each pound into four quarters, or (if you 
will be more ) into ſixteen ounces, and if you pleaſe each 
ounce into four quarters. But ordinarily a pound is the leaſt 
quantity that is taken notice of, in Avoirdupoiſe groſs weights. 


4 
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'A TABLE of Avorrpueorst Greater Wercur. 


28 Pounds eel 112 U. 1 4 
4 _— An Hundr „ or 11216, 
20 ed 3 2 


One Tun. 


So that if you were to expreſs, by Figures, eight hundreds three 
rs and five pounds ; likewiſe, ſeven hundreds one quarter 


and ſeventeen N the ordinary way to int them down is 


thus: 
C. 9g. 5. 
8. 3+ of 
Fo io 39 > 


27. The lefſer Avoirdupoiſe-weight is, when a Pound is the 
higheſt name or integer, each pound being ſubdivided into fix- 
teen ounces, and each ounce again into ſixteen drams, and if 
7 _ each — "70 into four quarters, as by the ſubſequent 


ATABLE of AvoirDuPorse Leſſer WEIGHT. 


warters of a Dram) 1 Dram. 
| "6 _—_ 4 {nate 1 Ounce. 
16 Ounces 1 Pound, 


So that if you were to expreſs, by Figures, eightfen pounds 
e cules 8% Sans and three quarters of a dram ; like- 
wiſe gve pounds no ounces twelve drams and one quarter of 3 
2 the ordinary way to write them down is thus: 


„ . „ . 
18. 12. O05 . 3 
1 


N. B. A Stone of Meat in London, is 809. Avcindupdile ; 
but in ſome other places 14 1b. 


A Stone of Wael, is 1416. and two Stones make a Todd. 
A Stone Horſeman's weight, is 1416. 

A Stone of Hemp, is 32 16. 

A Fother of Lead is 191 C. wt. 


28. The Meafures uſed in England are either of Capacity 
92 
| he Meaſures of Capacity are thoſe which are produced 
L pro 
30. 


* 


N 
* 


» 
Z 
9 


brd made from Troy-weight : Vide Statutes, 9 Henry III. 51 
*E.#enry III. 12 — VII. Sc. wherein it is enacted, that eight 
pounds Troy-weight of wheat, gathered out of the middle of 
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o. All Meaſures of Capacity, both liquid and dry, were at 


the ear, and well dried, ſhould make one Gallon of Wine-mea- 


ſure : And that there ſhould be but one Meaſure for Wine, Ae 


and Corn, throughout this Realm. (Vid. Stat. 14 Edw. III. 15 
Richard II.) "But time and cuſtom hath altered Meaſures, as 
they have done Weights (and "_ for one and the ſame 
reaſon); for now we have three different Meaſures, viz, one 


for Wine, one for Ale or Beer, and one for Corn. 
31. The common Wine-gallon, ſeal'd at Guild- hall in Lon- 


n, by which all Wines, Brandies, Spirits, Strong-waters, Mead, 
Perry, Cyder, Vinegar, Oil and Honey, &c. are meaſured and 
ſold, is ſuppoſed to contain 231 cubic Inches ; and from thence 


the reſt are computed, as in this Table. 


* 


A TABLE of WINE-MEASURE, 


231 Cubic Inches 1 1 Gallon, 
4. Dice 1 
itto I 4270 . 
82 Ditto make 1 1 Puncheon. 
2 Hogfheads Pipe, or But, 
2 P ipes 1 Tun. by 


Note, 31% Gallons is a Wine or Vinegar Barrel, and 2 
Gallons 5 Tun of ſweet Oil. . 5 36 

32. The Beer or Ale Gallon (which are both one) is much 
larger than the ine Gallon; it being probably made at firſt 
to correſpond with Aveirdapoiſe-weight, as the Wine did 
with Troy-weight: For one pound Auoirdupoiſe being nearly 
mg to 14 ounces 12 penny-weights Troy : And as one pound 

roy is in proportion, to the cubic inches in a Hine ſo 
is one pound Auoirdupoiſe to the cubic inches in an A- gallon. 


| That is, 12: I4 x35 ©: 231% 282 nearly, 


A TABLE of ALE-MEASURE. 


282 Cubic Iucbes 1 Gallon. 

8 Gallons 1 Firtin. 
2 Firkins \ make 1 Kilderkin, 
2 Kilderkins 1 Barrel. 

3 Ditto 1 Hog/head, 


m_ 


Of Engliſh Money, Chap. Il. 
4 TABLE of Brnn-MBASURE. | 


282 Cubic Inches 1 Gallon. 

9 Gallons 1 Firkin. 
2 Firkins YT Kilderkin, 
2 Kilderkins._ (-. ©Y 1 Barrel. 

3 Ditto | | 1 Hogſhead. 

3 Barrels | 1 But. 


Note, A Firkin of Soap, and of Herrings, are the ſame with 
that of Ale. | 


33- This diſtinction or difference betwixt Ale and Beer 
Meaſure,'is now only uſed in London. But in all other places 
of England, the following Table of Beer br Ale, whether it be 
ſtrong or ſmall, is to be obſerved, according to a Statute of Ex- 
Ciſe made in the year 1689. 


282 Cubic Inches 1 Gallon. 
8+ Gallons makd 1 Firtin. 
2 FPFirkins 1 Kildertin. 
2 Kilderkins J - 1 Barrel. 


Note, In all Meaſures Jquid or dy. 


2 Pints I Quart. 
2 Duarts © : make 1 Pottle. 
2 Pattles 1 Gallon. WARS 
234. Dry meaſure is different both from Wine and Ale mea- 
ſure, being as it were a mean betwixt both, tho* not exaCtly | 
ſo ; which, upon examination, will be found to be in propor- 
tion to the aforeſaid old ſtandard Y:ne-gallon, as Avoirduporſc- 
weight is to Troy-weight ; that is, as one pound Troy is to one 

nd err ſo is the cubic inches contained in the old 

ing-gallon, to the cubic inches contained in the dry or Corn- 
gallon, viz. 12 : 14 43 :: 224: 2721, the common received 
content of a Corn-gallon nearly. Altho* now it is otherwiſe 
ſettled by an act of parliament, made in 1697, the words of BY 
that act are theſe : Every round Buſhel with a plain and even ³ 
bottom, being made eighteen Inches and a half wide throughout, 
and eight . deep, ſhould be efleemed a legal Wincheſter 
Buſhel, according to the ſtandard in his Majeſty's Exchequer. 
Now a veſſel thus made, will contain 2150,42 cubic inches, 
22 the Corn-gallon doth contain but 268 4 cubic 
- 4dHUCDES. 
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| A TABLE of Dry or CoRN-MEASURE.. 


268+ Cubic Inches 1 Gallon, 
2 Gallons © akin 1 Peck. 
4 ' Pecks 1 Buſbel. 
8 Buhhels 1 Quarter. 


Note, When Salt and Sea-coal are meaſured by the Corn- 
buſhel, they are heaped ; 36 Buſhels is a Chalder of Coals, and 
21 Chalders a Score. „8 


35. As the leaſt part of Weight was originally a bear- corn, 
ſo the leaft part of Long · meaſure was a Barley-corn, taken out 
of the middle of the ear, and being well dried, three of them in 
length were to make one inch; and thence the reſt, as in the 
following Table, | 7 


3 Barley-corns in length + 1 Inch. 

12 Inches * I Foot. 

3 Feet, or 16 Nails 1 Tard. 

Feet q Inches 8 8 

8 Feet, or two Yards © 8 1 Fatbom. 

5 Yards and an half 1 Pole, or Perch, 
40 Poles, or Perches I Furlong. 

8 Furlongs J |( Engliſh Mile. 


ALSO, 


160 z)}4(/S)16( Nord. 
rod J 0 8 10 Ell Engliſh. 
1208 J30 5 C Flemiſh EIL, or Auln, 


N That a Yard is uſually bet iel into. e C 
and each Quarter into four Nall. | 


And each Ell into four Quarters ; but each Quarter of an Ell 
contains five Nails. C 


36. Superficial, or ſquare Meaſures of Land, are ſuch as are 


expreſs d in the following Table: | 
40 Square Poles, or) 1 Rood, or Quarter of an | 
- © Perches — Acre. 
4 Roods © IKE; 1 Acre, 
640 Acres 1 Milk, 


For 40 Poles or Perches in length, and 4 in breadth do make 
a Statute Acre of Land; that is 220 yards multiplied by. 22 
4 yards, 


+ 
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yards,” which n to 4840 /faure Yerde are a Statute 
Wo, - | | | | "> 
Note, Land is beſt meaſured a Chain of 4 Poles di. b 1 
vided into 100 parts, called Links 4 "op longs I 
And if you would expreſs, by Figures, theſe quantities of Land, 
2 * three ny Perches ; alſo ſeven 
cres no : ty-two er ordinary to ſet 
them down, is thus: FE . 


. 
36. 3. 20 
7. 8. 32 
37- A TABLE of TIN is this that follows : 
60 Seconds 1 Minute, 
60 Minutes | * _ : 
Hours 1 Day natural. 
i Days . 1 Week, ” i 
4 Weeks | 1 Month of 28 Days. 
13 Months 1 Day and 6 Hours 1 Year very near. 


But in ordinary computations of time, the whole year, con- 
fiſting of three hundred ſixty- five days, is divided either into 
twelve equal parts or months; every month then containing 
thirty days and ten hours; or elſe into twelve unequal Kalen- 
dar-months, according to the ancient Verſe: 


Thirty Days hath September, April, June, and November ; 
February hath twenty-eight alone, and each of the reft, thirty-one. 


Note, That every Leap-year (which bappens once in four | 
ars) contains three hundred ſixty- ſix days; and, in ſuch year, 
ebruary contains twenty-nine days. | 


38. Of Things accounted by the dozen, a Groſs is the 
Integer, conſiſting of twelve dozens, each dozen containing 
ve parti So that if you would expreſs, in Figures, 
ſeven groſs four dozens and five particulars; alſo four dozens ll 
and eight particulars, they may be written thus : b 
G. D. . 


7 - 04 0h 
© + 04 . o8 


CHAP. 
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CHAP. III. 
AppDlT ION of Whole Numbers. 


F 39. Notation of Numbers, and how thereby the 
, quantities of things are uſually expreſſed, a full 
ration has been made in the 3 Chapters: Numeration 
8 3 which comprehends all manner of operations by 
XxX Numbers, 

9 In Numeration the four primary or fundamental opera- 
% t 4 are theſe, Addition, Subtraction, Multiplication, and Di- 


1 ition is that, by which divers numbers are collected 
1H together, to the end that their ſum, aggregate or total, may be 
diſcove 

[ 1 . In Addition, place the numbers given one above another, 
of uch ſort, that tte places or degrees in every number, may 
ſtand in the fame rank; that is, Units above Units, Tens above 
Tiens, Hundreds above Hundreds, Sc. So theſe numbers 
1213 and 462, being given to be added e, you — 


are to order them as appears in the 


143. Having thus placed the numbers, and drawn a line under 
em, add them de over beginning with the units firſt, and 
ig thus, 2 and — which 42 _ the rank of 
nit; then p to the 41. I make 
. which write under the — — (being the place 
=» Roy: again 4 and 2 make 6, which write under 1213 

d rank, 5 write down 1, e all that — 462 


1675 
* manner, the numbers 231 GS 7423, and 141, 2475 


ven to be added together, their ſum will be 7127 
to be 9879, and the operation will ſtand as in —— 


FEE 


bee . to ten, or any number of tens without any exceſs, 


write down a under that rank; but when lg ſum of 

1 4 erat ten, or any number of tens, ſet down the 

under ſuch rank; and for every ten contained in the 

um of any rank, reſerve aan 
u 
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ſuch unit or units to the figures of the next rank to- 
wards the left-hand; ſo the numbers 4937, 9878, 4937 
and 394, being given to be added together, the ope- 9878 
ration will be thus, viz. Beginning with the rank of 394 
units, 4, 8 and 7 make 27 wherefore write down ——— 
9, the exceſs above ten, and carry x in mind inſtead 15209 
of the ten contained in the ſaid 19: Then 1 and 9g 
(9 being the lowermoſt figure of the ſecond rank) make 10, 
which added to 7 and 3, the other figures of the ſame rank, the 
whole ſum of them is 20; therefore ſet down a cypher under 
the line in that rank, becauſe the exceſs above the two tens is 
nothing; next, carry 2 to the third rank: 2 and 3 (3 being the 
lowermoſt figure of the third rank) make 5, which being added 
to 8 and 9 (the other figures of the ſame rank) the ſum of 
them is 22 ; therefore writing down 2 (being the exceſs above 
the two tens) under the line in the third rank, carry 2 in mind 
(becauſe there were two tens in 22) to the fourth rank: Laſtly, 2 
and 9 make 11, which added to 4 make 15; this 15, Wen it 
is the ſum of the laſt rank, write totally down under the line, on 
the left-hand of the figures before ſubſcribed ; ſo the ſum of the 
three numbers given, is found to be 1520, as in the example. 
45- The reaſon of the above operations will be very evident 
from this undeniable maxim, viz. that the whole is equal to all 
its parts; and the method of ſetting down the total, may eaſi- 
Jy be accounted for, from the nature of numeration, which ex- 
plains the different value of places as they proceed from the 
right, to the left-hand : For, as 9 is the greateſt ſimple character 
or figure, ſo every number exceeding , being compound, muſt 
require more places than one to expreſs it. us, the number 
10 can no otherwiſe be expreſſed in figures, but by removing 
the figure into the place of tens, which is done by ſupplying the 
unit's place with a cypher: And as it is the ſame with every 
other column (ten being ſtill the proportion of increaſe) conſe- 
quently, when the ſum of any column amounts to 10 or more 
the units exceeding, if there be any, or a cypher, if none, mu 
be ſet under ſuch column, and the ten or tens of the amount 
earried'on, as ſo many units, to the next column on the leſt. 
What is here obſerved, as to carrying the tens (the propor- 
tion of increaſe) from one column to another in integers, may 
be as juſtly applied to the proper numbers in adding ſums of 
different denominations, | | 
This demonſtration may be applied to the example work d 
in Art. 44, as follows: | 


Tho 
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Chap. I. of ole Numbers: 


The Sum of 4, 3, and 7 is 19 
The Sum of go, 70, and 30 is 190 
The Sum of 300, Boo, and goo is 2000 
The Sum of 9ooo, and 4000 is 13000 


— —— — — . —— —ͤ — 


Therefore the Sums of 394, 9878, and 4937 is 15209 


46. From the ſame maxim 'is deduced'a method of proving 
the truth of any operation in Addition, vig. by parting or ſepa- 
rating the given Numbers into two parcels (or more, accordi 
to the largeneſs of it), and then adding up each parcel by itſelf : 
For if thoſe particular ſums, ſo found, be added into one ſum, 
and that ſum prove equal, or the-ſame with the total ſum firſt 
found, then all is right; if not, care muſt be taken to diſcover 
and correct the error, 


EXAMPLE. 


5647 
3289 
401 | | 
Add { —— The Sum of theſe Parts is 12954 
2900 | 
= The Sum of theſe is 9513 
1606 g — 
The total Sum The Sum of each 
of all theſe 22465 Parcel put to- 2246 
Parts gether ——— 


Note, This laſt method may be uſefully applied in the addi- 
tion of long columns, in order to eaſe the memory ; and the 
ſame may be proved by dividing them into different parcels. 

47. Another method of proof is, to perform the operation 
again, beginning with the. uppermoſt figure of each rank, and 
adding downwards, 

Note, 1. The ſum of two or more even numbers will be an 
even number. | 

2. The ſum of two odd numbers will be an even number. 


3. The ſum of two numbers; one even, the other odd, will 


be an odd number. 5 

4. If more than two odd numbers be added together; the ſum 
Will be even, when the number of its parts, ſo to be added to- 
gether, is ven; but odd, if the number of parts be odd. 

5. If even numbers be intermixed with odd, the ſum will be 
even or odd, according as the number of odd parts be even or 


C | 48. 


cad. 


18 ADDITION Chap. III. 
48. When numbers given to be added, expreſs things of di- 
verſe denominations; firſt write them down orderly (according 
to the Examples in Chap. II.) then after a line is drawn under 
them all, begin to add the numbers of the leaſt denomination, 
and if the ſum of them amounts to one integer, or many inte- 
ers of the next greater denomination, with ſome exceſs of the 
2 denomination, ſet down that exceſs, or a cypher when there 
is no exceſs, under the line, ſo as it may ſtand under the leaſt 
denomination, and keep the faid integer or integers in mind, to i 
be added to thoſe of the next greater denomination on the left- | 
hand ; but when the ſum of the numbers of the leaſt denomi- 
nation does not amount to one integer of the next greater deno- Xx 
mination, ſet down the ſum itſelf under the line: Then add the 
integer or integers kept in mind (when any happens) to the 
numbers of the next greater denomination on the left-hand, and. 
proceed to add them, as alſo thoſe of every greater denomina- 
tion, in like manner as above is directed; until, you come to 
the numbers of the greateſt (or higheſt) denomination, which 
are to be added according to Art. 43. and 44. So theſe ſeveral 
ſums 244, 135. 5 d. 3f. alſo 12 J. og. 8 d. and 51. 185; od. 2 f. 
being propos d to be added, their total ſum is 427. 125. 2 d. 
Tf. For having written-them down orderly according to Art. 
21. and drawn a line underneath, begin 
with the farthings firſt, and ſay, two far- I. s. d. . 
things and three farthings. make five far- . 
things, that is one penny with æ farthing 24. 13. 05 3 
dver and. above; wherefore ſetting down 12. 00 . 08. 0 
1 under the denomination of farthings, o5 . 18 . 00. 2 
carry one penny to the denomination of — 
pence; then ſay, 1, 8, and 5 pence make 42. 12 . 02 , 1 
I4 pence, which contain one ſhilling and 
two-pence ; wherefore writing two under the denomination of 
pence, carry one ſhilling to the denomination of ſhillings ; then 
adding the ſaid 1 ſhilling to 18 ſhillings and 13 ſhillings, the 
ſum will found 1 pound and 12 ſhillings ; wherefore ſetting 
down 12 under the denomination of ſhillings, carry 1 pound in 
mind to the denomination of pounds, ſaying, 1 pound in mind, 
together with 5, 2, and 4 pounds, which ſtand in the firſt rank 
of pounds, make 12 pounds; wherefore (according to Art. 44.) ñ⁵ 
write, 2, the exceſs above 10, under the ſaid firſt rank of pounds, 
and carry 1 in mind for the ſaid 10 to the ſecond rank of pounds; 
then ſaying, in like manner, 1 in mind, together with 1 and 2, 
which ſtand in the ſecond rank of pounds make 4, which write 
under the line; that done, the total of the three given ſums ap- 
pears to be 427. 125. and 2 d. I/. "I 1 


m | vow Il > 5 SME 


= 
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In like manner 316. 050z. 19 p. w. 15 gr. Alſo 215. oo. 
3p. w. 7 gr. Allo olb. 100%. 6 p. . o gr. And 016, g oz. 
O p. w. 17 gr. being given to be added together, their ſum will 
nn found 7 1b. 010%. 9 p. . 15 gr. and the work will ſtand 
us: 

3 > 05 . 19 . 15 
2 . 00 . 03. 07 
o. 10 . 06. oo 


o. 09 . 00. 17 


„ „ % 

Note, In adding together the numbers in the laſt example, it 
muſt be remember'd, that twenty-four grains make one penny- 
weight; twenty penny- weights one ounce; and twelve ounces 
one pound Troy (as before is declared in Art. 22.); and then 
you are to proceed according to Art. 48. 

More Examples are theſe following, which preſuppoſe the 
learner to be well exetciſed in the Tables of Chap. II. that he 
2 know what integers are to be carried from every 
leſſer denomination to the next greater. 


AppiTtion of Exciisn Mon v. 


An 
230 «17 10. I 
175 . 14. 11. 3 
052 . 05 . 06. 0 
oo. 00. 08,1 
506 . 13. 07 2 


— ll. 


974 + 10. 07 — 


App! TION of TRoy-WEIGHT. 
Ib. oz, pw. gr. 0%. p. w. gr. 
23. 07 . 16 . 13 536 . 13. 16 
17. 10. 15 . 07 | 206. 11 10 
325. 06 . 19 . 20 68 , 00. og 
49 + 11. 07 . 12 {|} 96. 00 . 12 
417 . 00 . 19 . 04 | 90 . of . 19 


— 


i — —.—————————— 
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ADDITION of AyoiRDUPOISE-WEIGHT,: 
+ i. . . 
"a3 © $- 14 T2914 « x4 14 


$76+1 175 . 10 1 
65 . 3. $4113. 08 , 0 


412 . © . 10] ob .'og . os 


1852 . 3. 27| 39 . 02 . 04 


 ApD1TIon of MrAasUREsS of LENGTH, . 
"Yards. g. nails. | Ells. g. n. 


- 


26. 3. 2 15. 3 2 
13 1.3 l 16. 1.3 
reer 
29 1 1 12 2. 1 


81. 2. 3 153.2. 3 


— 


ADDITION of SUPERFICIAL MEASURES of LAND. 


Acres. Roods. Per. | A. R, P. 
52 237 $30: '2- o iff 
3, $0Bk ES £5 Ho. ONT: 
a 03> 
517 o . 00] 006 . © .- 10 
1379 3 09996 . 3 - 36 


— 


The following Queſtions are deſigned to put the learner 
— reflection, which will enable him the better to ſee the 
nature and uſe of this Rule. | 

1. A man was born in the year 1721; when will he be 45 

of ?. Anſw. in the year 1766. 5 3 

2. If after having paid 127. 105..in part of a debt, there ll 
ſtill remains due 17.1.. 10s. what was that debt? Anſw. 30. . 
148 There are two numbers, whoſe difference is 17, and the 

er number is 44; what is the greater number ? Anſiu. 61. 

4. A man has 6 bags of Hops; the firſt weighs 2 qu. 14/5. 
and each of the others weighs 14 1b. what quantity has he in all! 
"Fnſw. 1 C. 1 fu. K 5 


7 


4 0 
5. Re- 
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5. Received of A three half-pence, of B ſeven farthings, of 
C fifteen-pence, of DO five groats, of E half a crown, and of 
F thirty ſhillings ; how much was received? Anſ/w, 1/.-15 5. 
81d. | | 

6. Bought a parcel of goods for 40/. To s. paid for packing 
them 13 5. for carriage 17. 6s. 8d. and expended at making 
N 15s. 6d. what do the goods ſtand me in? Anſiu. 

„ Cs. ad. ‚ 

9 een London and Royſton are 33 miles; from thence 
to Cambridge 10; thence to Newmarket 10; thence to Bury 
10; and from thence to Norwich 32 miles: How many miles 
on this road from London to Norwich ? Anſw. 95, miles. 

\ 8. How many days are there in the 12 Calendar months, 
January having 31 days, February 28, March 31, April 30, 
May 31, June 30, July 31, Auguſt 31, September 30, Octo- 
ber 31, November 30, and December 31 days? Anfw. 365. 

9. How many days are there from the 28th day of March 
to the 17th day of December in the ſame year, both days inclu- 
ſive? Anſw, 265. | 


"i 9 , "x * WW" 7 bad L's 6 ——— 1 y Nd a. 
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10. How many days are there from the 19th day of April, 
* to the 27th day of November, 1750, both days excluſive? 
nſw. 951. | 

X 11. A merchant, in the year 1750, imported, by one ſhip 
Js tuns of Claret, by another 12 tuns 3 hogſheads 42 gallons of 
Red Port, by another 14 tuns 2 hogſheads 11 gallons of 
3 Sherry, and by another 5 tuns 3 hogſheads 10 gallons of Ca- 
nary; what quantity of wines did he import in all? Anſw. 
Nr tuns 1 hogſhead. | 

12. From the creation of the world to the beginning of the 
eluge is accounted 1656 years; and from the beginning of the 
aeluge to the birth of Arphaxad, Helvicus reckons 2 years; 
and thence, to Terab 220 years; thence to the birth of Abra- 
am 1 (Gen. 11.); thence to the promiſe given (men- 
toned Gen. 12.) he reckons 75 years; and thence to the go- 
g out of Egypt 430 years; and from that going out, to the 
emple of Solomon 480 years; and thence to the birth of 
brit 1015 years; and he ſuppoſes, that from thence, to the 


© deginning of the common Chriſtian or Dionyſian Ara 2 years 
"he lapſed ; and thence, to the preſent year wherein this was writ, 
e reckon 1750 years: According to the Chronology of Helvi- 
15 , therefore, how long is it ſince the creation of the world ? 
% %%. 5700 years, | = 


=. 13: A ſurveyor, having meaſured 5 ſeveral pieces of land, 
b finds one of them to contain 7 acres 3 roods 24 perches, an- 
cher to contain 18 acres 1 _ 16 perches, another 12 acres 

= - 3 10. 
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10 perches, and the laſt 15 acres 2 roods; how many acres 
were ſurveyed in all? Anſw. 53 acres, 3 roods, 10 perches. 1 
14. In the year 1563, 20000 perſons died of the plague in 
London; in 1593, 10635 died of the ſame diſtemper; in 1603, 
30578; in 10625, 54205, of the plague but 35417; in 1665, 
| 97351 died, and of them 68586 of the plague ; how many 


i * - 
> 4 £ 
_ 


ied of the plague between the years 1563 and 1665, both years 
included ? Anſw. 165216, 975 1 
CHAP. IV. 5 
SUBTRACTION of Whole Numbers. 


50. UBTRACTION is that by which one number is taken 4 


hs. 4 WOW - 


— — — 


out of another, to the end that the remainder or diffe- 
xence between the two numbers given may be known. 7 
51. The number out of which the Subtraction is to be made, 
muſt be greater, or at leaſt, equal with the other. For you 
may ſubtract 4347 out of 9478, but you cannot ſubtract 9478 
—_— 2 2 
52. In Subtraction rank the two given numbers one under 
the other, as in Addition, with this caution, that the number 
laced uppermoſt may exceed, or at leaſt be equal to the other: 
2 if the number 4347 be given to be ſubtracted from 9478, 
them as in the margin; Then proceeding to tze 
btraction, ſay, 7 taken out of 8, there remains 1, 
which place in the ſame rank under the line. In like 
manner, 4 being taken out of 7, the remainder is 3, 
which likewiſe ſet under the line in the next rank; 8 
in, taking 3 from 4, the remainder is 1, which _ 
2 third rank: Laſtly, ſubtracting 4 from 9, there 
will remain 5, which ſubſcribe under the fourth rank; now the 
whole operation being finiſhed, it appears that if 4347 be taken 7 
— a the remainder is 5131, or (which is the fame) i 
the difference between the numbers 9478 and 4347 is 5131, a 2M 
in the Example, | | 0 
In like manner, if 106 be ſubtracted from 2856, the remain- 
der will be found 2750 ; for after the numbers are orderly rank- 
ed, begin at the place of units, and ſay 6 from 6, there 2 
remains nothing; therefore ſubſcribe , o (or nothing); 2856 
then proceeding to the ſecond rank, ſay, if o be taken 106 8 
from 5, there will remain 5, which alſo ſubſcribe under —— *X 
the line; again, 1 from 8, there remains 7: Laſtly, © 275 
from 2, there remains 2, See the Work in the margin, $ 
3. When any of the figures of the number given to be ſub- 
trated is greater than the upper figure out of TT AY 
| . » if 
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ſubtracted, you muſt borrow 10 of the next rank towards the 
S left-hand, and add the ſaid 10 to the ſaid upper figure; then 
from the ſum of ſuch Addition ſubtract the — figure and 
n X ſet down the remainder: In this caſe the figure of the next 
„rank which is to be ſubtracted, muſt be eſteemed an unit 
» greater than it is; therefore keeping 1 in your mind, add it 
do the next figure of the number given to be ſubtracted, and 
5 XX dcdutting all out of the figure above it, proceed in like fort till 
vou have finiſhed the whole operation. Example, Let it be 
required to ſubtract 374 out of 8023. Having ranked them 
as before, ſay, 4 out of 3, that cannot be, wherefore borrowing 
10 of the next rank, and adding the fame to the ſaid 3, fay, 4 
cut of 13, there remains 9; then writing ꝙ under the line, and 
"n carrying 1 in mind, fay, 1 and 7 make 8, 8 out of 2 : 
chat cannot be, but 8 out of 12 (12 becauſe 10 being 8023 
*X borrowed, and added to 2, makes 12) there remains 4, 374 
e, which ſubſcribe under the line; again 1 in mind being —— 
2u added to 3 makes 4, 4 out of nothing, that cannot be, 7649 
78 MF but 4 out of 10 there remains 6, which likewiſe ſub- | 
XX ſcribe under the line; laſtly, 1 in mind being taken out of 8, 
cr chere remains 7. Thus you ſee that the remainder after 374 is 
er ſubtracted from 8023, is 7649. Note diligently, that as often 
r: as 10 is borrowed, 1 muſt be kept in mind to be added to the 
8, a figure ſtanding in the next place of the lower number, and the 
ſum of ſuch Addition muſt be ſubtracted from the upper place; 
78 but if it happen that there is nofigurein the nextplace of thelower 
47 number, then the 1 in mind muſt be ſubtracted from the upper 
— re (as in the laſt rank of the laſt Example.) Another Example, 
; t it be required to ſubtract 92 from 62801. Having 


placed the greater number uppermoſt, and the leſſer 62801 
X orderly underneath, begin at the place of units, and 92 
the i fay, 2 from I that cannot be, but borrowing 10, and 

adding it to the ſaid 1, ſay, 2 from 11 there remains 62709 
ne) 3 9, which ſubſcribe under the line; then proceed and 


ay, I in mind with 9, makes 10, 10 out of o that cannot be, 
but borrowing 10, ſay, 10 out of 10 and there remains o, where- 
in- I fore ſubſcribe o under the line; again, 1 in mind out of 8, there 
1ik- remains 7; then becauſe there are no figures in the lower num- 
ber, ſay o out of 2 there remains 2; laſtly, o out of 6 there 
5 = Tema 6; therefore it appears that 62801 exceeds 92 by 
0b Wl 62709. a 
54. Thoſe who have conſidered Art. 45. and are thence ſa- 

150 RE tished of the reaſon of the operations uſed in Addition, will eaſi- 
, perceive that the ſame maxim may be applied to the work of 

| ene : Subtraction, 


* 
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Subtraction, as directed in Art. 52. And the truth of the ope- 
rations in Art. 53. will appear from the following 
Propoſition: 75 ® 
number be added, the difference between the numbers reſulting will i 
be the ſame with the difference of the firſt two numbers. Example: 
| If to 14 and 6 whoſe difference is 8, 
the number 3 Z be added; then, 
The Reſults 17 and 9 alſo differ by 8. 3 
Now, in Art. 53. by taking 4 out of 13 (inſtead of 3) 10 is i 


to each of two numbers, the ' ſame or an equal 


added to the upper number, and by carrying in mind 1, and ; 2 
adding it to the figure which ſtands in the place of tens in the 
lower number, ten is added to that lower number, therefore the 


true difference will thence ariſe by the propoſition, 

55. If the numbers propoſed have diverſe denominations, 
place them as before, and beginning with the leaſt denomina- 
tion firſt, ſubtract the lower number from the upper when it 
may be ſubtracted, and place the remainder underneath ; but if 
It happens that the lower number cannot be taken out of the 
upper, you muſt borrow an integer of the next greater deno- 
mination on the left-hand ; which integer, after it is converted 
into the ſame denomination with the ſaid upper number, muſt 
be added to it: Then from the ſum ob ſuch Addition, you are 
to ſubtract the lower number, and write down the remainder, 
keeping 1 (that is the integer borrowed) in your mind, to be 
added to the next place of the number given to be ſubtracted, 
as before: So gol. 145. 10d. 3 f. being ſubtracted from 124 /, 


115. 7 d. 1 f. the remainder is 337. 16s, 8 d. 2 f.. For be- 4 


ginning with the farthings, fa 
things out of 1 farthing cannot fo 


3. Har- _ 
—_—;, C6 


therefore borrowing 1 penny (that is an 124. 11 . 07 . 1 , 4 
integer of the next greater denomination) 90. 14 . 10 . 3 


and having converted this penny into 4 — > 
farthings, add them to the aforeſaid x 33 . 16. 08 . 2 
farthing ; ſo the ſum is 5 farthings, out _ 
of which ſubtracting 3 farthings, there remain 2 farthings, 


' which place under the denomination of farthings ; then proceed 
to the next denomination, and ſay, 1 penny borrowed and 104. 


make 11 d. this 114. out of 7d, cannot be taken; therefore 6 


borrowing 1 ſhilling, or 124. and adding 124. to the faid 7 4. 
the ſum is 19 d. from which ſubtract the ſaid 11 d. fo there re- ny 


mains 84. which ſubſcribe under the denomination of pence : 
Again, 1 ſhilling borrowed, being added to 145. makes 15 5. 

1 cannot be ſubtracted out of 115. and therefore borrow 
x pound or 20 5. which being added to the faid 115. * 
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from which ſubtracting 15 5. there remains 16s, which ſub+ 
ſcribe under the denomination of ſhillings ; then carrying x 
pound, borrowed, to the lower place of pounds, ſay, 1 in mind 
with o make 1, which taken out of 4, there remains 33 agai 

9 out of 2 cannot be taken, but g out of 12 (10 being a 
rowed and added to the ſaid 2, according to Art. 53.) and there 
remains 3. ﬀ Laſtly, 1 (for the 10 that was borrowed) being 
taken out of 1, there remains nothing; whence if A being in- 
debted to B, in 1241. 115. 7d. 74 paid in part thereof 


s | 

| go. 14s. Iod. 3 f. there remains yet undiſcharged 337. 16s. 

> | 27. f 

2 56. When many numbers are given to be ſubtracted from a 
number propounded, you muſt firſt add 

„ thoſe numbers together, according to the 7. | 

- BF rules of the third chapter, and then the 3240 The Debt. 

t ſum found is to be ſubtracted from the — 

f A number firſt given. Example, A being in- 700 

2 debted to B, in 3240/1. paid thereof at one 1236 Payments. 

3 time 7007. at a ſecond payment 12361. 305 

d and at a third 305 J. the queſtion is, how 

t much of the debt remain'd undiſcharged? 2241 Total paid. 

© Firſt, add together the ſeveral ſums paid, | 

4 and find the total 22411, this ſubtract from 999 Reſt unpaid. 

0 $240 J. there remains 999 J. undiſcharged. 

, the operation in the margin. 

] Another Example of the like 

nature. A being indebted to B as 


in 500/. paid in part thereof at The Debt 500 . oo - 00 
one payment 340 J. 125. Gd. at | — 


n ſecond payment 13/7. 18s. 34. 340 .' 12. ob 
at a third 17/. 16s. 10d. the Payments 3 13 . 18. 03 
"XX queſtion is, how much was in ar- 17 . 16. 10 
rear? Here, if the operation be - 

= proſecuted as before, it will ap- Paid in all 372 . 07 + 07 
pear that there was 127/. 125. —_ 


Do | Ww > 


S, a 

d 4. unpaid. See the Work in Ref unpaid 127. 12. 05 
J. che margin. | 

re 7. Addition may be proved by Subtraction, and Subtraction 
1. by Addition. For having added divers numbers together, if 
e- uy ſubtract one of them out of the ſum, the remainder muſt 
:: de equal to all the reſt, as you may obſerve by the Example 
_ following, v1z. ſuppoſing theſe 4 numbers are given to be ad- 
w 0d viz. 236, 452, 29, 217, and that their ſum is found to 


Br 


be 934 (by the rules o 


the third chapter); it is required to 
| „N prove 


together, the ſum muſt be equal 
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prove whether the ſaid ſum be true or not; 
to perform this, draw a line under the upper- 
moſt number 236, to ſeparate it from the reſt, 
and ſeek the ſum of all the numbers given, ex- 
cept that uppermoſt, which ſum is 698, Then 
ſubtract the ſaid uppermoſt number 236, from 
34, (the total ſum of all the numbers firſt 
ound) and becauſe the remainder 698 is the 
fame with the ſum of all the numbers, exclud- 
ing the uppermoſt, it may be concluded, that 
the ſum of all the numbers, firſt found, was truly 
computed. 


In like manner Subtraction is proved by Addition; for if you 


; 


add the remainder and the 
number given to be ſubtracted Example 1. 
J. 
to the number out of which the out of 9478 
Subtraction is made; ſo if 4347 ſubtract. 4347 
be ſubtracted from 9476, e 
remainder is 5131; for if 5131 Ręf 5131 
be added to 4347, the ſum is — 


478, which is the ſame with Proc 8 
. number out of which the 1 97 
Subtraction was made. 


Again, if a ſervant receive 241. 13s. 5 d. and lay out or diſ- 
burſe 191. 155. 8d. there muſt remain in his hands 4. 17s. 
114. for this being added to 191. 15s. 8d. which was the mo- 
ney he expended, the ſum will be equal to 247. 135. 7d. (being 


the money with which he was firſt charged.) 


Note 1. The difference of two even numbers, will be an ever 


number. 


number. 


Chap. IV. 


236 
452 934 

29 236 
217 698 


934 
698 


Example 2. 
33 


24. 13. © 
19 . 15. 08 


* 


04 . 17 . 11 


24 + 13 . 07 


2. difference of two odd numbers, will be an even 


3. The difference of two numbers, the one even, and the 


other add, will be an odd number. 


58. More Examples of Subtraction are theſe that follow : 


SUBTRACTION of EnGLIsH Money. 
WAW b „„ oe of 

Rec. 3090. 10. 07 + 124. 004 oo. o 
Paid. 0099 . 14. 08. 305 17. 11. 3 


Ref 2990 , 15. 10. 2418. 02. 00+ 1 


Proof 3090 . 10. 07 .1| 24.004 00.0 
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SUBTRACTION of TRrRoyY-WEIGHT. 


lb, oz. p. w. gr. | 0%. p. tu. gr. 


Bought 352. 10 + 13 +» 19 | 205 13 + 19 
wal Br th 118 . 16 . 20 


Ref 332 + 10. 10. 71 86. 16 23 


— 


Proof 352 10 13. 19 205. 13. 19 


SUBTRACTION of AvOIRDUPOISE=-W EIGHT« 
C. 9g. . 3. oz. &. 

Bougut 256 . 2 23 25 - 13 . 12 

Sold 079 » 3. 26 O. 14 13 


* 


Reſt » 3 - 26 1ST I » IN 
Proof | e $ 25 . 13. 12 


SUBTRACTION of SUPERFICIAL MEASURES of LAND. 
Acres, Roods, Per. | A. X. P. 
' Bought 780 2. 35 | 2040. 1. 20 
Sold oo. 3. 36 | 919 . 3. 30 


Reſt 689 2. 39 | 1120. 


Proof 780 2 35 2040 


* $9, Queſtions to exerciſe Addition and Subtraction. 

1 Jueſt. 1. Two perſons A and B are of ſeveral ages, the age 
of the elder, being that of 4 is 70, the difference of their ages 
b 19, what is the age of B? Anſiu. 51. : 

ref 2. What number is that which being added to 168, 
makes the fum to be 205? Anſw. 37. 

Nueſt. 3. The ſum of two numbers is 517, the leſſer is go, 
what is the greater? Anſw. 477. 

Dueft. 4. A certain perſon born in the year of our Lord 1616, 
. in the year 1676, what was his age ? 

nſw. 60. g N 
 Rueſt. 5. The greater of two numbers is 1 30, their difference 
18 49, — 3 - lefler number? Anſw. 81. 2 by 

eſt. 6. t number of pounds, ſhillin pence, 

ded to 341. 165. 9d. will . oth Anfe. 65 5. 34d. 
Jug. 5. How many years ſince the Spani/b — it be · 
ing in the year 1588, and the preſent year being 1750? Anſiu. 
162 years, 8 4 dug. 
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ueft, 8. From 100 pounds borrow'd, take 72 paid ; - 
2 . Twas a Virgin that lent it, what's due to the Maidꝰ 
Anſw. 28 J. 3 


Dueft. 9. A Miſer hath three bags of money, containing in 
all 2984 7. 65. of which the firſt contains 3240. 10s. and the 
ſecond 9130. 4 6d. what doth the third contain? Anfw.. 
1 61. 155. 6 . by = 

"7 Cs. A Merchant had 5 debtors, A, B, C, D, and E, 
which, together, owe him 11501. now B, C, D, and E, to- 
gether, owe him 737 what is Is debt? Anſw. 419 /. "8 

Duet. 11. The three Towns of London, Huntingdon, and 
Vert, lie in the ſame road; the diſtance between the fartheſt of 
theſe Towns, viz. London and York, is 192 miles; now, if 
from London to Huntingdon be 57 miles, how far is it from 
Huntingdon to York ? Anſw. 135 miles. | kw | 


** 8 dan 1 
.. 
MULTIPLICATION of Whole Numbers. 


given to find a third, which ſhall contain either of "XX 
the Numbers given ſo many times, as the other contains x or 
unity: Or Multiplication may be conſidered as a manifold ad- 
_ or the repeating of a given Number as often as re» 


quir | = 
61. Of the two Numbers given in Multiplication, one (which 
you will) is called the Multiplicand, and the other the rw .._ 
plier, or both are called Factors. 
62. The Number ſought, or ariſing by the Multiplication of ü 
the two Numbers given, is called the Product, the Fact, or the 
Rectangle: So if 5 be given to be multiplied by 3, or 3 by 5, 
the Product is 15; that is 3 times 5, or 5 times 3 makes 15; 
and here 5 may be called the Multiplicand, and 3 the Mulii. 1 
plier, or 3 may be called the Multiplicand, and 5 the Multi- 
plier; and as 3 (one of the two numbers given) contains x or 
unity thrice, ſo 1 5 the Product contains 5 (the other given 
number) thrice; ikewiſe as 5 (one of the given numbers) con- £ 
tains unity 5 times, ſo 15 (the Product) contains 3 (the other 
ven Number) 5 times: This ſame Product may be found by 
two ways, vix. either by writing down n 


60. Mee de teaches how by two Numbers 2 


4 
. 
L 
* 1 
* 4 
7 9 
* 
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F 4 three times; or the number 3, five times; and adding them 


together, as below. 
2 5 3 
= 5 3 
i 5 3 
e — 3 
N 15 3 
' 15 


63. Multiplication is either ſingle or compound. 

64. Single Multiplication is, when the Multiplicand and Mul- 
tiplier conſiſt each of them of one figure only, as in the laſt 
example. In like manner if you multiply 9 by 5, the product 
s 453 this is likewiſe ſingle Multiplication : Now the ſeveral 
> Varieties of ſingle Multiplication are well expreſſed in the fol- 
XX lowing Table, uſually called Pythagoras's Table. The truth 
of which may be proved by Addition, as above. 


. "oi 


, The TABLE of MuLTipL1iCATION. 
1 2 
of — ; 
A 3 ; 
_ oy 
r Y 6 
8 E 
3 2 


The uſe of che Table is this: Having one figure given to be 
multiplied by another, to know the — of them, find the 
M ultiplicand in the top of the Table, and the Multiplier in the 
fit column thereof towards the left-hand ; then the product 
will be found on the ſame line with the latter, and under the 
former. So g bei $ given to be multiplied by 5, I find g in 
Wthe top of the Table, and 5 in the firſt column towards the 
eſt-hand; then ing my eye from 5p in a right line equi- 
Jiſtant to the upper fide or top line of the Table, until I come to 
that 3 is directly under 9, I find there 45, which is the 
Product required, The particular varieties of this Table ou 
to be learned by heart, (that is, a man muſt be able to give 


the _— of any ſingle Multiplication, without the leaſt pauſs 
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or ſtay) before he can readily work compound Multiplication, - 


as will appear hereafter: 
Note 1. The product of any number by an even number, 
will be an even number, 

2. The product of an dd number by an «dd number, will 
be an odd number, 

3- The product of any two numbers can have, at moſt, but as 
many places of figures as are in both Factors; and, at leaſt, 
but one place fewer. Examp. 9+g=81, and 1+1=1, 

65. Compound Multiplication, is when the Multiplier and 
. conſiſt of more figures than 


66. In Compound Multiplication, when the numbers given 
end with 1 figures, place them as in Addition and Sub- 
traction. 80 134 being given to be multiplied by 2, 

place them thus: Then proceeding to the Multiplica- 134 
tion, ſay thus, 2 times 4 is 8, which ſet under the line 2 
in the rank of your multiplying figure; again ſay 2 times — 
3 is 6, which likewiſe ſet under the line in the next 268 
rank ; Laſfly, 2 times 1 is 2, which being likewiſe ſet 

down under the line in the next rank, the product is diſcovered 
to be 268, and the work will ſtand as in the margin. 

67. The truth of this proceſs may be made evident: Thus, 


pince 100 multiplied by 2 produces 200 

30 multiplied by 2 produces 60 

And 4 multiplied by 2 produces 8 
Therefore 134 multiplied by 2 produces 268 


For ſince the parts 100, 30, and 4, added together, make 
the whole 134; therefore the products of each of thoſe parts, 
ing added together, will be the product of the whole, 

68. When the Multiplier conſiſts of more figures 1232 
than one, as many figures as it has, ſo many ſeveral 23 
products muſt be ſet down under the line, which at 3596 

being added into one ſum, will give you the total 2464 
of all. So 1232 being given to be multiplied 25 

23, the operation will ſtand thus; 232 being 33 
multiplied by 3 (according to the laſt rule) the pro- 1221 
duct is 3696. Again, 1232 being multiplied by 2, 72 
the product is 2464, which ſeveral products after — 423 
they are placed in their due order, (that is, the firſt 20 

1321 
162483 
duct 


figure ariſing in every product under its reſpective 
multiplying agure) and added together, produce 
28336, the product required : In like manner 1321 
ing given to be multiplied by 123, the pro- 
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duct is 162483, and the operation will appear as in the 
margin. | 


69. The product of 12 _; 23, is equal to the product of 


1232 by 20 and the prod. 1232 by 3, added together. See 
Ls + 1. Art. 68. 
ut 1232 multiplied by 20 produces 24640 
And 1232 multiplied by 3 produces 230696 
Therefore 1232 multiplied by 23 produces 28336 


70. When the product of any of the particular figures exceeds 
ten, place the exceſs under the line, as before, and for every ten 
that it ſo exceeds, keep one in mind to be added to the next 
tank ; as was taught in Addition. a | 

Example, 3084 being given to be multiplied 08, 

b, — il 1 6 times 4 — 7 36 
2 4 under the line, and reſerve 2 in mind for the 

two tens; then ſay 6 times 8 is 48, to which add 18504 
2 kept in mind, the whole is 50; therefore ſet down 9252 
o in the next rank under the line (o becauſe there is ——— 
no exceſs of 50 above 5 tens) and keep 5 in mind 111024 
for the 5 tens; again, ſay 6 times nothing is nothing, 

to which adding 5 that was kept in mind, the whole will be 
but 5, which ſet down under the line in the next rank; again, 
6 times 3 is 18, which (in regard 3 is the laſt figure of the Maul. ; 
tiplicand) ſet wholly down; ſo that the particular product ari- 
ſing from the multiplying by the figure 6 is 18504: In like man- 
ner proceeding with the multiplying figure 3, the particular pro- 
duct ariſing will be 9252. Laſtly, theſe ſeveral + 
products being placed in due order, and added to- 507 
gether (after the manner of the laſt Article) will give 25 
IT1024, which is the total product ariſing from 230438 
the Multiplication of 3934 by 36, and the opera- 25365 
tion will - as 1 margi S KI. 10146 
manner, 073 ven to be multip 3 
256, che product will-be found to be 1208688, nl 1258688 
the operation will ſtand as you ſee in the example.. | 

71. When the two numbers given to be multiplied, do, one 
or both of them, end with a cypher or cyphers towards the 
nght-hand, multiply the ſignificant figures in both numbers, 
one by the other, neglecting ſuch cyphers ; and when the Mul- 
tiplication of the ſignificant figures is finiſhed, annex, on the 
right-hand of the number produced by the Multiplication, the 
eypher or cyphers, with which one or both of the numbers 
hit given did end, ſo will the whole give you the true product 
demanded. Ex le, 43100 being given to be multiplied by 
5000, the product will be found 646500000 ;. for, * 


ö 
| 
| 
| 
| 
| 
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the cyphers which ſtand in the laſt places to- 

wards the right-hand, as well in the Multipli- 43100 
cand as the Multiplier, multiply the ſignificant 15000 
frgures 431, by the figures 15 (according to the ßͤ⸗ũ„öb 
former rules) ſo there will ariſe 6465, to which 2155 | 
annexing on the right-hand all the cyphers be- 431 

fore omitted, the true product will be 646500000, ———_—_ 


More examples hereof are theſe following : 646500000 
43125 5108000 
1500 f 125 
215625 25540 
43125 10216 
5108 
| 638500000 


72. When, in the Multiplier, cyphers are included between 
ſignificant figures, multiply by the ſaid ſignificant figures, neg- 
lecting ſuch cyphers or cypher, but obſerve diligently to ſet the 
particular products of the ſignificant figures in their due places, 
according to Art. 68. So if 56324. be given to be multiplied by 
20006, firſt multiply the whole Multiplicand 

6324 by 6, and place the product orderly un- 56324 
Jer the line; then paſſing over the three cyphers, 20006 
multiply 56324 by 2, and place 8 (which is the | 
firſt figure of this particular b directly un- 337944 
der the multiplying figure 2, the reſt in 112648 
their order; ſo at laſt the true product will be — 
found to be 1 126817944, and the Work will 1126817 
ſtand as in the example. 


More Examples hereof are theſe that follow : 


3094 23765 
104 1 0302 
12376 47530 
3094 71295 
— 23765 
321776 
244827030 


Note, That one of the principal cautions, to be obſerved in 
Multiplication, is the due placing of the particular products 
ariſing by each multiplying figure; and that may be performed, 
either, by taking care to place the firſt figure or cypher vie, 
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ariſes in each product under the reſpective multiplying figure; 
or at leaſt the firſt place ariſing in the ſecond — — 
ſtand under the ſecond place of the firft product, and the firſt 
place of the thitd particular product, under the third place of 
the firſt, &c. | 

73. When a number is given to be multiplied by a number 
that conſiſts of 1 (or an unit) in the firſt place towards the left- 
hand, and a cypher or cyphers on the right-hand of ſuch unit 
(as are 10, 100, tooby 10000, Cc.) the Multiplication is per- 
formed by annexing the cypher or cyphers of the Multiplier at 
the end (to wit, on the er of the Multiplicand ; fo if 
326 be given to be multiplied by ro, the product is 3260 ; if by 
100, the product is 32600 ; if by 1000, the produtt is 326000 3 
in like manner if 170 be multiplied by 10, the product is 17003 
ebe lee 1-2 add « cn 

Hence if it tired to multiply by 5, a er 

to the Multiplicand and take ; the reſult, fo 326 * 5 2562 = 
1630, 

75. How to multiply by any number under 20, ſo as to bring 
the whole operation into one line. GY 

Rule. Multiply each figure in the Multiplicand by the unit 
figure in the Multiplier, adding ta each its back figure; as in 


the following Examples. Fey” 
47947 27942 
„ 17 

623311 475014 


Which are done thus; viz. 3 times 7 is 21, ſet down 1 and 
— 23 then 3 times 4 is 12, and 2 is 14, and 7 (which is 
the back figure to 4) is 21, 1 and carry 2; 3 times 9 is 27, 
and 2 is 29, and 4 (the back figure) is 33, 3 and carry 33 
3 times 7 is 21, and 3 is 24, and 9 (the back figure) is 33, 
and carry 37" 3 timer" 4's 12, and 3 is 15, and 7 is 22, 2 ar 
carry 2, which addłd to 4 makes 6. Sr 

6. In like manner the whole operation of the Multiplication 
of Numbers between 20 and 30, ate brought into one line, by 
taking in the double of the back figure, and between 30 and 
40, the treble of it, H c. N i 

By which Rule in multiplying by Numbers compounded of 
thoſe under 20, the produck is readily found thus: 

By 112, eicher multiply by 2 and 11, or by 12 and 13 as, 


D 9426) 
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94267 
1 
1388534 
1036937 


10557904 


Alſo in multiplying b 
by 14 in one line, and þ 


94267 
112 


1131204 


94207 


10557904 


1614, and 1715; in the firſt multiply 
y 16 in the other: And in the latter 


Chap. V. 


by 15 in one line, and 17 in the other, as above directed; 
obſ 


erving always to place the firſt figure of a line under its own i 


Multiplier; as 
479479 479479 
1614 2 715 
6712706 7192185 
7671664 8151143 
773879 106 822306485 


77. Otherwiſe for any number under 20, a method not ſo 
troubleſome to the memory. | 

Rule. Multiply by the unit figure, ſetting that 1 * 
duct one figure back on the right-hand, which added to the Mul- 
tiplicand, gives the product, viz, 


479479 27642 470470 by 14 

13 17 1917916 
143841 193494 6712706 
623311 469914 


Note, This will be ſtill eaſier, if the Multiplier be not wrote 
under the Multiplicand, as in the laſt Example. 

But for 112, multiply by 12, ſetting the product two figures 
back, which likewiſe added to the Multiplicand, gives the pro- 


uct, as, 
94267 94267 by 112 
112 Or 1131264%% 
1131204 10557904 
20557904 


1 


Chap. V. of Whole Numbers, 35 
78. In like manner, if the Multiplier be 21, 31, 41, &c. 
let the Multiplicand ſtand for its product by unity, and write 
under it, in the proper place, the product by the other figure. 
For example, the operation of multiplying 365 by 31 may 
ſtand as below. I 2s 
| 6422 "IN 
1095 
N 11315 | F 
79. When it is required to multiply by a number conſiſting 
of nines,-viz. 9, 99, 999, 9999, Cc. write as many cyphers 
as there are nines in the Multiplier to the right-hand of the 
Multiplicand, and from the reſult ſubtra& the Multiplicand, 
and the remainder will be the required product, | 
Examp. 1. Let it be required to multiply 456 by 9? 
One cypher annex'd to 456 makes 4560 = 456 X 10. Art. 73. 
From which ſubtract the Multiplicand 450 = 456X 1 
The remainder is the product 4104 = 456 X 10—1 


Examp. 2. Required the product of 456 by 99 : 
Two cyphers annex'd to 456 make 45600 = 456 X 100 
From which ſubtract 456 =456X 1 


The remainder is the product 45144 = 456 X 100—1 
Examp, 3. What is the product of 456 by 99g? 

Threecyphersannex'dto456 make456000 = 456 X roco 

From which take e 

The remainder is the anſwer 455544 = 456 X 1000—1 


80. When it is required to multiply by a number conſiſting 
of any digit repeated viz. 11, 111, 1111, &c. or 22, 222, 
2222, c. or 33, 333» 3333, Cc. Cc. find by Art. 79. the 
product of the given Multiplicand by 99, 999, 9999, Sc. and 
take the ninth part thereof, * that is divide the product by 9, 
then the reſult multiplied by the digit which repeats in the given 
Multiplier will be the product required. x 

Examp. 1. Let it be required to multiply 456 by 444 ? 

The product of 456 by 999 is 455544 = 456 X 999 Art. 79. 
The ninth part thereof is 50616 = 456 x (232 =) 111 
Multiply by the repeating digit 4 

The produdt is the anſwer 202464 = 456X(111X4=)444- 


D 2 Examp. 


If the Reader hath not learnt how to divide, let him poſtpone the praftice of 
this Rule till be hath read the next Chapter, | 


36 MuLTiIPLICATION Chap. V. 


 Examy. 2. Multiply 453875 by 77777077? 
Seven Cyphers annexed to the 1 

Multiblicand we 7 = 45387690000000 
Subtract the Multiplicand 22 4538769 
Remains | 45387685461231 

z of the remainder 5043076162359 
Multiply by the digit 7H 7 
The anfwer 353015331 36513 


81, To multiply by a Factor conſiſting of ſo many cyphers, 
between two digits, as there are places in the Multiplicand, 


34567 
6000005 


Prod. 207402172835 


In this and the like caſes there is no more difficulty than in 
multiplying by a ſingle digit; for the number of cyphers being 
equal to the places in the Multiplicand, the product by the 6 
falls juſt to the left-hand of the product by the 5 ; but if the 
product of the digit next the left-hand by that in the unit's 
place, and what is carried, be leſs than 10, then a cypher mult 
be put down between the two products. 

82. The following is an univerſal method for all caſes; 
whereby tho' there is not any contraction, and even ſome more 
to do, yet it makes the work ſo eaſy that there is no time 
loſt, at leaſt in large examples, and more certainty in the ope- 
ration. Thus, 15 

Write down the Multiplicand, then double it; add this ſum 
to the Multiplicand, and this again, and ſo on, every ſum to the 
Multiplicand, till you have nine numbers, and it's plain that thus 
you have a Table of the products of the Multiplicand by all the 
digits, made up by a very ſimple and eaſy operation; and then 
you have no more to do, but to transfer your ſeveral products 


1 


out of this Table, and ſum them up. 
TABLE, 


407853798 
© 935707596 | 
1403561394 
1871415192 | 
2339268990 
— 
327497 580 
3742830384 |, _ 
2 0b 82 E k- 
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EXAMPLE, 


467853798 
0839754 


1871415192 
2339268990 
3274976586 
4210684182 
1403501394 
3742830354 
2807122788 . 


— — 


320000488628 5692 


Altho' this method is univerſal, yet we need not apply it in 
2 caſe, for that would not always be beſt; but in ſuch Ex- 
amples as this the eaſe and readineſs with which it is done, 
does more than ſave the time ſpent in making the Table; with 
this advantage, that the work is performed with much more 
— becauſe it is more ſimple. 

83. This may be contracted in many caſes ; for there is no 
neceflity always to make the Table for all the nine digits. And 
it may happen, that by help of ſome of the preceding methods, 
we can as eaſily make a Table for few, or no more than we 
have uſe for in the Multiplier; nor is it any great matter in 
what order they ſtand in the Table. 


— @ fo e ww 


n For Example, to multiply 78659 by 6897. In making this 
e Table, firſt take 3, then double th product for 6; and do the 
x relt by the common way. 
» | 1 4 I K K. 

A 78659 0 

3] 235977 

9 471954 | 

71 350613 

8 | 629272 

9 [797931 


Again, Sh 783806 by 3857, firſt multiply by 3, 
then by 5 (as in 2 + ＋ add theſe products for 8, then 
lubtrack the firſt from this for 7. 


x. D 3 „ 
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r. 
x | 783596 

3 | 2350788 
Y 917980 
6268768 
7 | 5485172 


84. Another Method by a ſmall moveable Table. 

Make a Table of the Multiplicand only for the number 
1,2, 5 (uſing Art. 74. for 5.) and make it upon a bit of looſe 
paper, that it may be always applied directly and immediately 
over the place where every particular — is to be written 


down, (for much of the difficulty lies in the diſtance and croſs | 


poſition of the Multiplicand to the ſeveral products) and out of 
this ſmall Table find your product thus: 

Suppoſe for a Multiplicand 685497. When the figure of the 
Multiplier is 2 or 5, here you have the products; then for 3 
add 2 to 1 (i. e. the numbers againſt 2 and 1,) for 4, double 
the number againſt 2; for 6, add 5 and 1, or multiply 2 by 3; 
ey; add 5 and 23 for 8, add 5, 2, and 1; for 9, uſe the me- 


of Art. 79. 127 


— 6885797 : 
1370994 


2 
5 | 3427485 


$5. When more numbers than two are given to be multiplied 
one by the other, that kind of Multiplication is called continual, 
and is thus performed, v:z. firſt multiply any two of the num- 
bers given one by the other, then multiply the product by an- 
other of the numbers given, and this product by the fourth 
number given (if there be ſo many) and in that g 
order *till every one of the given numbers has ? 
been made a Multiplier, ſo the laſt product 4 
is the true product required. Example, If 4, 9 1 
18, and 22, were given to be multiplied con- 2 . . 
tinually, firſt 18 multiplied by 4 produces 72, 22 
which multiplied . by 22 (the third number) 
produces 1584, the laſt product or number re- 144 
quired. See the Work in the margin. The 744 
proof of Multiplication is by Diviſion, as will 84 Prod. 2 
appear by the next Chapter. | een 
86. If one of the Factors is equal to the product of any two 
or more numbers, then — thoſe numbers GE 
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That is, to multiply 42991 by 56, firſt multiply it by q, and | 
that product by 8, then the ſame product will ariſe as if it were 
multiplied by 56, the product of 7 by 8. Example. | 


42991 42991 
7 56 
— . — — ; 
300937 257946 
8 214955 
2407490 2407496 


Note, If Numbers are given that cannot be produced by the 
Multiplication of any two figures, then find out two figures 
whoſe product comes neareſt, either under or above it, to which 
add what is wanting, or from which ſubtract what is over the 
given number; as, | ; 


479 by 47 479 927 by 29 927 
3 47 5 29 
2874 3353 3708 8343 
8 1916 7 1854 
22992 22513 25956 26883 
8 ſubtracted 5 927 added 
22513 | 26883 


87. To multiply Numbers of ſeveral denominations. For 
example; to multiply 3/. 135. 74d. by 8, the proceſs may 
3 > 13» 75 


Anfw. 29. 9. 0 


The Work is performed as follows, ſaying 8 half-pence make 
4 pence, which reſerve in mind; again, 8 times 7 pence make 
45. 84, (to wit, 8 ſix-pences make 4s. and there are 8 pence. 
beſides) to which adding 4 pence in mind, there will ariſe 5 s. 
which reſerve in mind, and ſubſcribe a under the place 
of pence; again, ſay 8 times 135. make 51. 4s. (to wit 8 angels 
make 41. and 8 times Js. e 10. 4s.) to which adding 55. 
in mind, the ſum will be 5/. 9s. wherefore ſubſcribe 9s. (the + 
exceſs above the pounds) under the ſhillings, and keep 54. in 
mind; laſtly, ſay 8 times 3 pounds make 24 pounds, which with 
'D4 5 pounds 


% 
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5 pounds in mind make 29 pounds ; ſo that the total product or 
an 


anſwer of the queſtion is found to be 290. gs. 
More Examples of this kind are theſe ; 
1 
17 . 13. 8 
7 
Anſw. 124. 8. 0+ 


8 — — 


E 
9 
8 


Anſw, 149 , 00. 6 
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CHAP. VI 
DIVISION of Whole Numbers. 


88. 11 is that by which we diſcover how often 

one number is contained in another; or (which is the 
ſame) it ſhews how to divide a number propos d, into as many 
equal parts as you pleaſe, ' 

89. In Diviſion there are always three remarkable numbers, 
which are commonly called by theſe names, the Dividend, the 
Diviſor, and the Quotient. 

90. The Dividend is the number given to be divided into 
equal parts. | 

91. The Diviſor is the number by which the Dividend is to 
be divided ; that is, it is the number-which declares into how 
many equal parts the Dividend. is to be divided. | 


3 75 e Juotient is the number ariſing from the Diviſion, 


n one of the equal parts required; ſo if 15 were given 
to be divided by 5, or into 5 equal parts, the number ariſing, 
or one of the equal parts will be 3, for 5 is found three times 
G * here 15 is the Dividend, 5 the Diviſor, and 3 the 

uotien 

93. As Multiplication is a manifold addition, ſo Diviſion is 2 
manifold Subduction; that is, the taking of one number out of 
another as often as poſſible, Thus, 15 divided by 5, quotes RY 


— 
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For if 5 be three times taken from 15, nothing will 
remain. 

Note 1. If two numbers conſiſt of an equal number of places 
the leſſer cannot be contained in the greater above g times. 

For 10 times any number conſiſts of the ſaid number with 
a cypher annexed, by Art. 7 3. that is, it has one place more 
than that number. 

Not- 2. If two numbers be given, the greater of which has 
one place of figures more than the leſſer, but if the unit's place 
of the greater number be taken away, the remaining figures of 
that number be leſs than the leſſer number, then the lefler num- 
ber is not contained in the greater more than ꝙ times. 

For if the leſſer number be contained in the greater ro or 
more times, then the figures which remain in the greater num- 
ber, after the unit's place is taken away, will be equal to or 
greater than the leſſer number. | 

Note 3. If an even number be divided by an odd number, 
the Quotient will be even. 

Note 4. If an odd number be divided by an odd number, the 
Quotient will be odd; | 

Nate 5. If an even number be divided by an even number, 
the Quotient may be either even or odd. 

94. Diviſion being the hardeſt leſſon in Arithmetic, muſt be 
heedfully attended to by the learner, for whoſe eaſe the utmoſt 
endeayour is uſed to make the way ſmooth by Rules and Ex- 
amples, beginning with the eaſieſt firſt, which will be in that 
caſe when the Diviſor conſiſts of one figure only; for example, 
let it be required to divide 192 by 8; or 192 pounds into 9 equal 
parts or ſhares; here 192 is the Dividend, 8 is the Diviſor, and 
the Quotient or one of the equal parts is ſought. 

95. Place a crooked line at each end of the Dividend, that 
on the left-hand ſerving for the place of the Diviſor, and that: 
on the right for the Quotient; then if the Diviſor be a ſingle 
figure, ſubſcribe a point under the firſt figure of the Dividend 
towards the left-hand, if ſuch firſt figure be either equal to, or 
E but if ſuch firſt figure 

leſs than the Diviſor put a point under the 8) 192 ( 
next place of the Dividend; which number ſo 5 
diſtinguiſhed by the point may be called the Di- 
vidual; ſo in the Example above given, 192 being the Divi- 
dend, and. 8 the Diviſor, ſet a point under 9, not under 1, be- 
cauſe it is Jeſs than the Diwiſor. This done, the Dividual, or 
number whereof. the queſtion muſt be aſked, is 19. | 

96. Having thus prepared the numbers, aſk how often the 
Diviſor is contained in the Dividual, and write the _ | 

whi 
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which anſwers the queſtion in the Quotient ; then multiply the 
Diviſor by the number placed in the Quotient, and ſubſcribe 
the product under the Dividual. Laſtly, having drawn a line 
under the product, ſubtract it from the Divi- 

dual, and ſubſcribe the remainder orderly un- 8) 192 (2 
der the line. So demanding how many times . 


the Diviſor 8, is found in the Dividual 19, the 16 
anfwer is two times, therefore write 2 in the —— 
Quotient; then multiplying the Diviſor 8, by 3 


2 (the number placed in the Quotient) the 

product is 16, which ſubſcribe orderly under the Dividual 19; 
and after a line is drawn under the product 15, ſubtract it from 
the Dividual 19, and place the remainder N. the line. 

97. Put another point under the next place of the Dividend 
towards the right-hand, and bring down the figure or cypher 
ſtanding in that place to the remainder ; that is, ſet it next 
after it, ſo the whole will be a new Dividual :. 

Thus a point being placed under 2, which 8) 192 (2 
ſtands in the next place of the Dividend, write * 


2 next after (to wit on the right-hand of) the 16 
remainder 3, ſo 32 is a new Dividual, or num- — 
ber whereof the ſecond queſtion muſt be aſked, 32 


and the Work will ſtand as you ſee in the Example. 

98. A new Dividual being ſet apart, renew the queſtion, and 
proceed according to Art. 96. Thus demanding how often 
the Diviſor 8, is found in the Dividual 32, the anſwer is four 
times; therefore write 4 in the Quotient: Then multiplying 
the Diviſor 8, by 4 (the figure laſt placed in the Quotient) the 
product is 32, which ſubſcribe under the Di- 
vidual 32, and after a line is drawn under- 8) 192 (24 
neath, ſubtract the product 32 from the Divi- * 
dual 32, and there being no remainder, ſub- 16 
ſcribe o under the line; ſo the whole Work — — 
being finiſhed the Quotient is found to be 24, 32 
and the operation ſtands as you ſee in the 32 
Example; therefore if 192 pounds be equally | — 


divided among 8 perſons, the ſhare of each per- o 


ſon will be 24 pounds. 
A ſecond example: Let it be required to 


divide 936 pounds into q equal parts: having 9) 936 (1 


diſtinguiſhed the firſt Dividual by a point, 

(according to Art. 95.) demand how often 9 

the Diviſor 9 is found in the Dividual q, and — 
finding it once contained in it, write one in 2 


the Quotient ; then multiplying the Diviſor 9 


ww 93 CO** A 


r as bu 


Chap. VI of Whole Numbers. 


under the line, as in the Example. 
Again, placing a point under 3 which ſtands 
in the next place of the Dividend, tranſcribe 


the ſaid 3 next after the remainder © for a 


new Dividual; then aſking how often the 
Diviſor is contained in the Dividual 3, and 
not finding it once contained therein, write o 


in the Quotient: And now becauſe the product which 
ariſe from the Multiplication of the Diviſor by o (the cypher 
laſt placed in the Quotient) amounts to o, the Dividual 3, out 
of which that product ſhould have been ſubtracted, remains the 
ſame without Alteration; therefore after a point is ſubſcribed 
under 6, the. next place of the Dividend, annex 6 to the 


Dividual 3, ſo there will be a new Dividual, 
to wit 26: Then A how often the 
Diviſor 9 is found in the Dividual 36, the 
anſwer will be 4 times ; therefore place 4 in 
the Quotient, and multiplying the Diviſor 9 
by 4, the product is 36, which ſubſcribe un- 
derneath, and ſubtract from the Dividual 36 ; 
ſo the remainder is o; thus the whole Work 


being finiſhed, the Quotient is found to be 


104, as in the Example: Wherefore conclude, 


if 9361. be equally divided among 9 perſons, the ſhare of each 
will be 204 I. In like manner, if 296163 be divided by 7, the 


Quotient will be 42309- | 


9. The whole Work of Diviſion is briefly contained in this 


following Verſe, 


43 
by 1, the product is 9, which ſubſcribe under the Dividual 9 ; 
after this, a line being drawn under the product 9, ſubtract it 
from the Dividual q, and there being no remainder, place 


a o 

9) 935 (r0 

oY COP" 
3 


9) 936 (104 


9 


ought to 


036 
36 


O 


Die quot, multiplica, ſubduc, transferque ſecundam. 


Or thus, 


Firſt you muſt aſt how oft, in Quotient anſwer male; 
Then multiply, ſubtraft, a new Dividual take. 


And the reaſon of the operation will appear from the follow- 


ing explanation thereof. 


Diviſor 8) 936 ( 100 the firſt Quotient, 
800 = 100 Xx 8 the product of the Diviſor and 


— ; the Quotient, 
136 firſt remainder, 


Diviſor 


——Ü— — —— — - — —- 
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Diviſor 8) 1 35 ( 10 the ſecond Quotient. 
| 0.= 10 x the product of the Diviſor and 
4 9 the Quotient. 
56 = ſecond remainder. 


Diviſor 8) 56 ( 7 the third Quotient. 
| 56 = 7 X ð the product of the Divifor and 
22 the Quotient. 
00 
Now the ſum of the ſeveral Quotients, viz. 100 + To -+ 7 
= 117 the Quotient, as found by the operation above directed, 


viz, | 
$) 936 (117 


00 F 

100. When in the diviſion the Diviſor conſiſts of a ſingle 
figure only, the Quotient may be expreſs'd, and all the operation 
performed in mind, without writing down any part thereof; fo 
82506-being, * to be halfed or divided into two equal parts, 
the Work will be thus: The Diviſor 2 is 
found in 8 four times; in 2 once; in 5ᷣ twice, 2)82 506041253 
and there will remain 1, which 1 being ſup- 
poſed to ſtand before (to wit, on the left-hand of) the cypher 
makes 10; then ſay 2 is found in x0, 5 times; and laſt of all 
in 6, 3 times; ſo that the true Quotient or one half of the 
given number 82 506 is found to be 412539. 
In like manner, if 82506 be given to be divided by 3, or 
into 3. equal parts, the Work will be thus: 
The Diviſor 3 is found in 8 twice, and there 3) 8250627 502 
will remain 2, which 2 being ſuppoſed to 
ſtand before (to wit, on the left-hand of) the following 2, 
makes 22; then ſay, 3 is found in 22, 7 times; in 15, 5 
times; in o, not at all; and laſtly, in 6 twice; ſo that the 
true Quotient, or one of the three equal parts required is 27502. 
After the ſame manner may Diviſion be work'd by any ſingle 
figure, without much charge to the memory. wn 

en 
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When the Diviſion is thus performed, it is uſual to write the 
Quotient under the Dividend: Thus L 
| a 3) 82506 


27502 

101. Here the Learner may aſk, what ſhall be done with 
the laſt remainder, if any happen, when the Diviſion is finiſhed ? 
A full anſwer to this will be found in Chap, 17. where the 
Doctrine of Fractions is explained; yet I ſhall here produce an 
Example where the ſaid caſe happens, viz, Let it be required to 
divide 351 by 8, or 351 pounds equally among 8 perſons ; 
now, if the operation be proſecuted according to the former 
rules, the Quotient will be found to be 43, and 
after the Diviſion is finiſhed, there will remain 7, 8) 351 
that is, each perſon muſt have 43 pounds, and 
there will be an overplus of 7 pounds, which muſt 43+7 
be alſo divided equally among the 8 perſons ; but 
that cannot be done till the 7 pounds be reduced into ſhillings, 
and then thoſe ſhillings muſt be divided by 8, to give every 
perſon his due ſhare of the ſhillings contained in the faid' 7 
pounds: Again, if there yet remain any ſurpluſage of ſhillings, 
they muſt be reduced to pence, which alſo are to be divided 
8, to give every perſon his due ſhare of pence : 80 that when 
this queſtion is fully anſwered, each perſon's ſhare will appear to 
be 43/4. 175. 64. But how the before-mentioned Reduction is 
performed, will be made manifeſt in the next chapter. 

102. When the Diviſor conſiſts of two, three, or more places, 
the operation is more difficult than the former; but depends 
upon the ſame grounds ; and therefore the Learner beir d 
verſed in the preceding method, of dividing by a Angle Lite 
will the more readily underſtand theſe that follow, which are 
two, of which the is the eaſter, but the latter more expe- 
ditious: For an Example of the former, let it be required to di- 
vide 4112772. by 708; or, which is the ſame, to divide 
4112772, into 708 equal parts. | 


P 4 
Firſt a Table is to be made toſhew The Diviſor 708 


1 
at firſt ſight any Multiple or product 14162 
of the Diviſor, it being taken twice, 312124! 3 
thrice, or any number of times under Q | 28 3214 
ten; ſo having firſt written down the VI 354015. 
Diviſor itſelf 708, and drawn a line SÞ 3248 6 
on the right-hand of it, place 1 on SV | 4956 4 
the right-hand of the line directly D | 5664 | 8 
azunſt the Djviſar ; then under the S (037219 


Diviſur 
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Diviſer 108, ſubſcribe the double thereof, which is 1416, and 
place the figure 2 directly againſt the ſaid double, to. wit, on the 
other fide of the line. Again, adding 1416, (to wit, the double 
of the Diviſor) to the Diviſor itſelf 708, the ſum is 2124 for 
the triple of the Diviſor; ſubſcribe this under the double, and 
place 3 on the other ſide of the line right againſt it. Again, 
adding 2124 (the triple of the 22 to the Diviſor 708 pro- 
duces 2832 for, the Quadruple of the Diviſor, which Quadruple 
ſubſcribe under the Triple ; and proceeding in like manner, at 
laſt the Table is finiſhed, which readily ſhews the Diuiſor, with 
the Duple, Triple, Quadruple, Quintuple, Sextuple, Septupl:, 
Ouple, and Noncuple of the Diviſor. | 
Now for a proof of the ſaid Table, adding the laſt number 
thereof, to wit, 6372 (which was found to be nine times the 
Diviſer) to the Diviſor 708, the ſum is ee which is evident- 
ly ten times the Diviſor; therefore the Table is true, in regard 
4 the laſt Number of it is derived from all the ſuperior 


numbers. ä 
The Table of Multiples or Products of the Diviſor being 
thus prepared, ſet down the Dividend on the right. hand of the 


Diviſor is the next greater than 


{ 
' 
t 
Diviſor ; then diſtinguiſh by a point ſo many of the foremoſt - 
places of the Dividend towards the left-hand, as are either equal ; 
in value to the Diviſor, or which being greater, yet come x 
neareſt to the value thereof ; thus 811 12772 (58 k 
ſubſcribe a point under 2, thereby ] 48 #117. 12999 6 
ſetting apart 4112, being the | i 
feweſt of the foremoſt places g 41012 3540 AJ : 
which contain the Diuiſar 708 3 < 
ſo is 4112 the Dividual or num- 2321 3 255 | a 
ber whereof the firſt queſtion 324 5994 4 
muſt be aſked ; then demanding | 
how often the Diviſor 708 is con- 3 2 0372 5 
tained in the Dividua 4112, the 4245 372 9 
anſwer will be found by the Ta- 6 „ ö i 
ble to be five times; for looking in 922 3 2 15 
the Table it appears that 6 times the 2 3 1 9 tis 


the Lividual 4112, and 5 times is the next leſſer, therefore 
write 5 in the Quotient, and the number in the Table which 
ſtands againſt 5, to wit, 3540, ſubſcribe under the Dividual 
4112. Then having drawn a line underneath, ſubtract 3540 

which is five times the D:vi/or) from the Dividual 4112, and 
| ſubſcribe the remainder 572 under the line; that done, put a 

point under the next place of the Dividend towards the — 


4 
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hand, and becauſe the figure 7 ſtands in that place, tranſcribe 7 
next after the remainder 572, fo there is 5727 for a new Di- 
vidual, | 
Then demanding how often the Diviſar 708 is contained in 
the Dividual 5727, the anſwer will be found by the Table to 
be 8 times; for looking by the Table, q times the Diviſor is 
the next greater, and 8 times is the next leſſer than the Divi- 
dual; therefore write 8 in the Quotient, and the number in 
the Table, which ſtands againſt 8, to wit, 5664 ſubſcribe under, 
| and ſubtract from the Dividual 5727, placing the remainder 6 
h 3 
under the line. 
e Again, put a point under the next place of the Dividend, 
to wit, the figure 7, and tranſcribing 7 next after the remain- 
der 63, the new Dividual will be 637; then demanding how 
a often the Diviſor 708 is contained in the Dividuel 637, and 
4 not finding it once contained therein, write © in the 
tient, and ſince in this caſe (that is, when a cypher anſwers the 
queſtion) the Dividual remains the ſame without alteration, 
the figure or cypher ſtanding in the next place of the Dividend, 
is to be tranſcribed after the Dividual for a new Dividual, fo 
writing 2 next after 637, the new Dividual is 6372: Then 
demanding how often the Diviſor 708 is contained in 6372, 
the Table ſhews that it is contained in it 9 times; therefore 
writing 9 in the Quotient, and placing the number which ſtands 
againſt 9 in the Table, to wit, 6372 under the D:vidual 
6372, and ſubtracting it 
from the Dividual, there Diviſor 188 | 1) 20304 (108 
will remain o. Whence, 8 ( 37612 
if 4112772 be divided by - D 
$705, or. into 708 equal 2 
parts, the true Quotient QA 752 | 4 1504 
or one of the equal parts - I 940 | 5 1504 
required is 5809. In like D — 
I 
V 
Y 
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3 188 


5 manner, if 20304 be di- 11286 mh 
vided by 188, that is into 1316 | 7 
188 equal parts, the Quo- 15048 
tient ariſing, or one of thoſe (169219 


2qual parts will be 108, 

and the operation will ſtand as you ſee. 
The preceding Method of Diviſion by the help of a Table 
ff the Multiples or products of the Diviſor, as it is moſt eaſy, 
lo in ſome caſes, namely, where the Diviſor is great, and a 
uotient of many places is required, (as in calculating Tables 
Intereſt, Aſtronomical Tables, and ſuch like) it excels — 

5 2 0 
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other ways of Diviſion; both in reſpect of certainty and ex- 
edition; but for common practice, it is too tedious. 
103. The laſt and principal method of Diviſion, when the Di- 


wiſor conſiſts of many places, which to ſuch as have the Table of 


Multiplication by heart, will not be Yifficult : For Example, 

let 56304 be a number given to be divided by 184, that is, into 

84 — parts, and the Qyotient, or one of the equal patts is 
uired. | 


EP, Diſtinguiſn by a point (as before) ſo many of the fore- 
moſt places of the Dividend towards the left-hand, as are either 
equal in value (when conſider'd apart) to the Diviſor, or elſe 
which being greater, yet come neareft to it: Thus ſubſcribe a 
point under the figure 3, thereby ſetting apart 563, being the 
| feweſt of the foremoſt places, which contain the | 
Diviſor; ſo is 563 the Dividual, or number 184) 56304 
whereof the firſt queſtion muſt be aſked. Hav- 4 
ing thus prepared the numbers, demand how often the Diviſor 
184 is contained in the Dividual 363 and ſince to anfwer this 
queſtion and ſuch like, there is a neceſſity of trial, it will be 
requiſite to ſhew how this trial may fitly be made: Firſt, there- 
fore, compare the number of places in the Dividual, with the 
number of places in the Diviſor, and when the number of places 
is the ſame in both, let it be aſked how often the firſt or ex- 
treme figure of the Diviſor, towards the left-hand, is contained 
in the firſt figure of the Dividual towards the ſame hand; ſo 
here 2; mn. was often 1 is contained in 5, the anſwer 1s 
times; therefore the Diviſor 184 is not contained oftner than 
5 times in the Dividual 563 (for 6 times 184 is manifeſtly 
greater than 563,) but whether it be contained 5 times in it or 
not, examination muſt be made, either by multiplying (in ſome 
bye-place) the Diviſor 184 by the ſaid 5, and comparing the 
product with the Dividual 563; or elſe thus, ſaying 5 times 1 
wit, the 1. in the Diviſor) is contained in 5,- to wit, the firſt 
gure of the Dividual 563, 5 times; but then the 8, the follow- 
ing figure of the Diviſor, cannot be found 5 times in 6, the 
following figure: of the Dividual and- conſequently the Diviſor 
184 is not contained 5 times in the Dividual 563; wherefore 
make another trial to ſee whether it may be contained 4 times 
in it or not; faying, 4 times T is 4, which is found in 5, and 
there will remain 1; but then 4 times 8, which is 32, cannot 
be had in 16 (for the 1 before remaining being ſuppoſed to 
ſtand on the left - hand of 6 makes 16); hence again, the Divi- 
for 184 is not contained 4 times in the Dividual 564; where- 
fore make another trial to ſee whether it may be contained 3 
umes in it or not; ſaying 3 times 1 183, which is found in 5, 
4 
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30) 3 therefore make trial wth 2, ſaying, 7 times i is 7, which 
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and there will remain 2; again three times 8 is 24, which is 
found in 26 (for the 2 before remaining being ſuppoſed to ſtand 
before the 6 in the Dividual, makes 26) and there will remain 
2. Laſtly, 3 times 4 is 12, which is likewiſe found in 23, (for 
2 remaining in the 26 being ſuppoſed to ſtand before the 3 in 
the Dividual makes 23) ; therefore the Diviſor 184 is contained 
3 times in the Dividual 563 ; write 3 in the Quotient, and pro- 
ing according to Art. 96. multiply the 

Diviſor 184 by 3 (the figure placed in the 184) 56304 (3 
Quotient) fo the product is 552, which ſub- © 
ſcribe orderly under the Dividual 563; then 552 
having drawn a line under the ſaid produt,( ü 
ſubtract it from the Dividual, and ſubſcribe the e 
remainder, which is 11 under the line. i 

Again, according to Art. 97. WE o, which ſtands in 
the next place of the Dividend, to the remainder 11, ſo there 
is 110 for a new Dividual ; then demanding how often the Di- 
viſor 184 is found in the Dividual x10, and not finding it once 
contained in it, write o in the Quotient (which is to be done as 
often as the queſtion is anſwered by nothing); now becauſe 
the product ariſing from the Multiplication of the Diviſor by o, 
(the cypher laſt placed in the Quotient) Ee IN 
amounts to o; the Dividual 110, out of 184) 56304 (306 


which that product ſhould be ſubtracted, 552˙ 
remains the ſame without alteration;— —— 
therefore, after a point is ſubſcribed under 1104 
4, the following place of the Dividend, 1104 
annex 4 to the laſt Dividual 110, ſo there ͤmn.a:m̃ 
will be a new Dividual, to wit, 1104; and | o 


here the queſtion at large is, to know how 
often 184 is found in 1104; but to leſſen the trial, becauſe the 
Dividual conſiſts of one place more than is in the Diviſor, it 
muſt be aſked how often the firſt figure of the Diviſor, on the 
left-hand, is contained in the two foremoſt places of the Divi- 
dual, towards the left-hand, viz. demand how often 1 is» con- 
tained in 11, and altho” it may be had 11 times, yet never be- 
gin the trial above 9 times, ſee Note 2. Art. 93. therefore make 
trial with q, ſaying, q times 1 is 9, which is found in 11, and there 
will remain 2 ; but 9 times 8, which is 72, cannot be found 
in 20 (20, becauſe the 2 remaining being ſuppoſed to ſtand before o 
in the Dividual makes 20,) therefore make trial with 8, ſaying, 8 
[times 1 is 8, which is found in 11, and there will remain 3; 
but then 8 times 8 cannot be had in 30 (30, becauſe the 3 fe- 
maining being ſuppoſed to ſtand before the o or cypher makes 
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is found in 11, and there will remain 4; but then 7 times 8 
cannot be had in 40; therefore make trial with 6, faying, 6 
times 1 is 6, which is found in 11, and there will remain 5; 
then 6 times 8 is 48, which is found in 50, and there will re- 
main 23 therefore the Diviſor 284 is contained 6 times in the 
Dividual 1104 : Wherefore write 6 in the Quotient, and pro- 
ceeding on to Art. 96. multiply the Diviſor 284 by 6 | 
(the figure laſt placed in the Quotient) ſo the product is 1104, 
which being ſubſcribed under, and ſubtracted from the Dividual | 
1 the remainder is o; therefore the Quotient ſought is 
: 204+ If the figure aſſumed for the Quotient holds good upon 
trial, as aforeſaid, by two or three ot the foremoſt places of 
the Dividual, it will for the moſt part hold throughout the 
Dividual ; but this muſt be a perpetual rule, that -whenſoever | 
the product of the Multiplication of the Divifor, by the figun | 
placed in the Quotient, happens to be greater than the Dividual, F 
from which it ought to be ſubtracted, ſuch product muſt be 
ſtruck out of the Work, and a leſſer figure is to be placed in 
the Quotient. : | 

For a ſecond Example, Let it be required to divide 15114220 
by 2987, or into 2987 equal parts. 
_ Firſt, the Diviſor 2987 being greater than 1511, (to wit, the 
four foremoſt places of the Dividend) ſet a point under 4, there · 


„ e eee t=ss t-« 2 


MT Shut a we 


by ſetting apart 15114 for a Dividual ; then, becauſe ,the Divi- 

_ 2 5 of _ place — than the W. 
iviſor how often 2 (the firſt figure 2987) 15114220 

of the Diviſor towards A. left bend is W x 'l 

contained in 15, (the two foremoſt pla- 14935 

ces of the Dividual)-and finding the an- 

ſwer to be 7 times, infer thence that the - 1.4. 


Diviſor 2987 cannot be contained more 
than 7 times in the Dividual 151143 but whether it will be 
contained 7 times in it or not, examination muſt be made, either 
2 ing 2987 by 7 (in ſome . and comparing 
product with the Dividual 151143 or elſe by the manner of iſ 
trial before delivered in the laſt Example: So at length it will 
be diſcovered, that the Diviſor 2987 will not be found above 5 
times in the Dividual 15114 ; wherefore (according to Art. 96.) 
writing 5 in the Quotient, and multiplying 2987 by 5, fub- 
ſeribe the product of that Multiplication, which is 14935, under 
the Dividual 151143 then drawing a line under the ſaid product, 
and ſubtracting it from the Dividual 15114, ſubſcribe the re- 
mainder 179 under the line, : 
3 Aga, 


R = Aa e e Mas 


Ks © +<« XX ma 


2 AN 


8 
wo 


W Dividual 1792, and not finding it 


4 Quotient will be found 5060 exactly, 14935 


Ez 


E. 37 


4 
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Again, (according to Art. 97.) bring down 2, the next place 
of the Dividend, to the ſaid remainder 


17%, fo the new Dividual will be 2987) 15114220 (50 


1792 ; that done, aſking how often 
the Diviſor 2987 is contained in the 14935 


once contained in it, write © in the 1792 
Quotient; and here, becauſe the Que- | 
ſtion is anſwered by o, the next place of the Dividend, to wit 
2, is to be iepught gown to the Dividual 1792, ſo the new Di- 
vidual is 17922. Then renewing the 

queſtion, = proceeding as before, at 2987) 8 (5060 
Jength the Diviſion being finiſhed, the 


* 
S 


without any remainder; but if any — 
remainder had happened, after the 122 A 
Subtraction of the laſt product, it e- gar 
muſt haye been proſecuted according ba 
ay nf © be divided by 199c 

e manner, if 120 o be divi 19999, or in 
19999 equal 2 or one of toſs anal 44 
will be found 60450, and the Work will ſtand as you ſee here. 

This latter method of Diviſion | 


Wis to be preferred before 1 * 19999) 1208939550 (60454 


the ways of dividing, by dal 
ing out figures, where the ſteps 119994 
of the Diviſion are ſo confound- — — 
ed (beſides the burden upon the 8999 
memory, by a promiſcuous Mul- _ | 
- me and SubtraCtion) that — — 
any error happen, it can hardly 99995 
de corrected without beginning 9999s 
er. — 
way before explained, the parti- , 00 
cular Multiplications, —— ä 1 N 
tions, and Remainders, which belong to every figure of the 
Quotient, are ſo diſtinctly and clearly expreſs'd, that if an errot 
happen, the Work may eaſily be reformed, WH ©: 
10g. So often as the queſtion is repeated in Diviſion, - 
many places there muſt be in the Quotient, (which may be di 
covered by the number of points placed under the Dividend 
and ſo many times is one and the fame kind of operation re- 
peated, the ſubſtance whereof is contained in the Verſe before» 
mentioned in Art. 99. 
. N E 2 ob. 


- 
—— — — He PIR 


— 
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tos. When the Diviſor conſiſts of 1 or an unit in the ex- 
treme place towards the left-hand, and nothing but cyphers to- 
wards the right, the Diviſion is performed by cutting off, with 
a line, ſo many places of the Dividend towards the right-hand, 


as the Divifor has cyphers; ſo the figures which ſtand on the 


left-hand of the line, give the Quotient, and thoſe cut off to the 
right (if they be ſignificant figures) are to be proceeded with as 
a ſurpluſage or overplus remaining, according to Art. 101. 80 
if 4720 l. were given to be divided equal- 


Iy among 10 perfons, the ſhare of each 10) 47210 (472 | 
would be 4727. alſo if the ſaid 47204. 100) pb 47 


were to- be- divided equally among 100 1000) 4 


720 4 
perſons, the ſhare of each would be 47 /. 


and there would be a ſurpluſage or remainder of 20. to be alſo 

ſubdivided among them, after the faid 20/4. are converted into 
ſhillings, according to Art. 119. Laſtly, if the ſaid 4720. 
were to be divided among 1000 perſons, the ſhare of each 
would be 41. and there would be a remainder of 720. to be 
alſo divided as aforeſaid, See the form of the Work in the 


107%. When the Diviſor conſiſts of any ſignificant figure or 


figures in the firſt or foremoſt place or places, towards the left- 
hand, and nothing but a cypher or cyphers towards the right, 
cut off, b a line, ſo many places of the Dividend towards the 
ras 
divide the figures of the Dividend, which ſtand on the leſt- 
hand of the line, by the figures in the Diviſor which remain, 
when the faid cypher or cyphers are omitted, remembering after 
the Diviſion is finiſhed, to write down next after the laſt re- 
mainder, the places of the Dividend which were firſt cut off: 
So if 36732 wete given to be divided by 20, the Quotient will 
be 1626, and there will remain 12, viz. if you cut off one 
pom rom the Dividend towards the right-hand (becauſe the 
iviſor ends with one cypher, and then divide the 
reſt, to wit, 3673) by 2 (according to Art. 102.) 210)3673/2 
there will ariſe in the Quotient 1836, and the 1836:12 
Laſt remainder, after ſuch Diviſion is finiſhed, AS 
will be x, to which if 2 (the figure firſt cut off from the Di- 
vidend) be annexed, the total remainder is 12. K 
In like manner, if 7456787 were given to be divided 
304000, the Quotient will 
viz. if you cut off 3 places from the Dividend towards 


right-hand” (3 places, becauſe the Diviſor ends with 3 cyphers) 
| and then divide 7456 by zog, there will ariſe in the Quotien 


241 


as the Diviſor has cyphers towards the right; then 


be 24, and there will remain wore | 


—_——— Dh + 1 
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and the laſt remainder, aſter ſuch ö 
Diviſion is finiſhed, will be 160, to 3041000) 74561787 (24 
which if 787 (the places firſt cut off UI 
from the Dividend) be annexed, the 27 FT” 
total 3 or ſurpluſage is | - 2 6 
160787, which is to be proceeded — 
n | 160787 


108. If it be required to divide by a number conſiſting of 
nines, vix. 9, 99, 999, 9999,. Cc. it may be performed by 
Addition, on the ſame principles as the multiplying thoſe num- 
bers was done by Subtraction, in Art. 79. as follows. 

Divide the given Dividend into periods, of as many places 6f 
figures as there are nines in the Diviſor, beginning from the left- 
hand, and annex as many cyphers, to the right-hand of the 
number, as may be wanted to compleat a period. 

Then write the figures of the left-hand perjod under thoſe 
of the ſecond period, or that which is next thereto toward the 
right-hand ; add theſe two together, and place their ſum under 
the third period; obſerving if the ſum of the two figures in 
the higheſt place exceed q, to place the figure that would (in 


common Addition) be carried, under the loweſt place of the ſo- 


cond period; add the third period to thoſe figures which ſtand 
under it, including the earried figure, and place them under the 
fourth period ; and ſo proceed, till you have placed figures under 
the Ae period, and under them place ſuch a figure, as 
would have been to be there placed, had the Work been to have 
proceeded a period farther, 4 * 
Add the whole together; and, beginning at the right-hand, 
cancel as many figures as there were cyphers annexed to the Di- 
ridend; then, from the figures that remain, cut off with à 
comma, from the right-hand toward the left, as many figures as 
the Diviſor contained nines ; fo ſhall the figures, to the left- 
hand of the comma, be the Quotient; and thoſe to the right- 
hand thereof the remainder, 8 | 
Note, If the remainder be all nines, add 1 to the Quotient. 


Examp, 1. Let it be required to divide 571665762 by 999? 
The Dividend will —— juſt eb 571.665.762 
The firſt period wrote under the Kar 371 
The ſum of 665 and 571 will be 1.236 
| I 
Under the laſt place is ſet 1, becauſe 2722327992 


if 762 and 1236 were to have been added «ry the 1 would 

have been ſo p ; then, by adding the whole, the ſum will 

$72237999 and three figures being cut oft, from the right- 
3 

and 999 f 


give 572237,999, that is, $722.37 for the Quotient, 


or the remainder ; but ſince the remainder is equal to 
HEE 7 the 
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the Diviſor, the Quotient, increaſed by I, vix. $722.38 will be 


3 rvmh 4 
o prove this Work, let 572238 be multiplied ac · 
cording to Art. 79. b, let 572298 | e 
572238000 
572238 
571665762 Product. 


"Where it is evident That the gures fubtrached are the fame wit | 


the ſum of thoſe added, except in the unit's place. 


Fr. The above proceſs will take up leſs room, if the car- 


xjed. figures be wrote in a honed a+ themſelves, as follows: 
3 5.762 


571 = 


7223 75 
Examp. 2. Divide 571 6576279 by 999? 


The number with a * annex d = 571.665, 762.790 | 


571 236.998 
12 


After the operation there ariſes the number 572 17 000 790 if 


From which. cancel the right-hand figure, | 
becauſe a cypher was added to the. Di. 57 223 800 079 
| vidend, an it will be — ; 
And this being properly CSI gives | 
57223800 for the Quotient, and 79 2 5722 —5—.—9 


Ee CN —— — : 
Proof + | 15 57233600000 
| 8 i 7.22.3800 
To 57223800 * = 37166576200 
— — Ng 2 * jew 19 


The ſum makes the Dividend | 57166 $76279 
Exam. 3. Divide 57166681 53 by 999'? 


Tube numyer with two cyphers annex d 571. 066.8 15. 300 


5717637 457 

From the operation ariſes 1 73 4 5 2 
And cancelling 2 figures 5716 384 537 
Which ron. fe the Q will be k the tema * 

VIZ. 571 or the otient and or the remainder 

| $7103% 
To 5716384 * 90% = —F710667610 
Add . er . K 
The ſum i the Diess 788 


109.1 


„ See o& zz” rw 


A Po „ rer ++ nod a» 2% i» ts. 
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be 109. If it be required to divide by a number conſiſting of any 
Digit repeated, viz. 11, 111, 1111, Cc. or 22, 222, 2222, Oc. 

ac · or 33, 333» 3333, Cc. divide the given Dividend by the Digit 
which repeats in the Diviſor, and multiply the Quotient by 
nine; then divide the product by 99, 999, 9999, Cc. as in 
Art. 108. and the reſult will be the Quotient required. 


Example, Let it be required to divide 202464 by 444 ? 


ith BY 4) 202464 * - | 
50616 =the Quote of 202464 divided by the repeating Digit, 
* 
455544 = the Product of 50616 by 9. 


455 ; 
455,999 or 456, the Quotient required, by Art. 108. 
110. Diviſion and Multiplication interchangeably prove one 
another ; for in Diviſion if you multiply the Diviſor by the 
Quotient, the product will be equal to the Dividend: So in the 
Example of Art. 103. if 184 the Diviſor be multiplied by 306 the 
Quotient, the product is 56304, which is the ſame with the 
Dividend; but when, after the whole Diviſion is faniſhed, any 
= $gures remain of the laſt Subtraction, add them likewiſe to the 

79 product: So in the laſt Example of Art. 4 the Diviſor 
304000, being multiplied by the Quotient 24, produces 7296000, 

unto which if you add the number remaining, to wit, 160787 


79 the ſum is 7456787, which is the ſame with the Dividend. 
io Again, in Multiplication, if the product be divided by the Mul- 
0 tiplier, the Quotient will give you the Multiplicand, or if the 
0 product be divided by the Multiplicand, the Quotient will give 
0 you the Multiplier: So in the firſt Example of Art. 70. 
9 if che product 111024 be divided by the Multiplicand 3084, 
9 the Quotient gives the Multiplier 36. | 

111. There js alſo a common Proof of Multiplication ar- 
%o BY gucd from the Multiplicand, the Multiplier and the Product, 
2 by caſting away nines; but by that way of proof (tl right- 
I 2 a falſe product will be affirmed to be true: Example, 
3 3462 be multiplied by 786, the true product is 2721132 3 
but if I fay, 4953132 or 3153132 is the product (or many 
1 others which may C given) the proof by nines will confirm 


them to be true products, though they are falſe, as will be evi- 

dent to ſuch as know the Rule, which is mentioned here, only 

232 upon it, that it may be avoided by all lovers 

112. Another proof of Diviſion is, by adding together thoſe 

lines which, in the following Exanyle we marked with Aſte- 
| ; 
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riſms (being the particular products of the Diviſor, multiplied 
| 3 by — in the Quotient, together with the re. 
mainder e Diviſion) the total of which (if right) will be 
736) 863256 (1172 
730% 
1272 


„ 28 730s 
5365 
5152s 
2136 
14722 
. 664, 
863256 Proof. 


113. When a whole number is given to be divided by a Di- 
9 viſor, which is equal to the product of the Multiplication of 
| two ſingle figures; inſtead of dividing by that Diviſor, you may 
| firſt divide by one of thoſe fingle figures, and then divide the 
I} Quotient by the other; ſo will the laſt Quotient be the ſame, az 
if the Diviſion had been finiſhed by the Diviſor firſt given; 
1 Thus, if 3456 be given to be divided by 48 = 6 X 8, divide 
| firſt by 8, the Quotient will be 432 3 then divide that Quo- 
tient (432) by 6, and the reſult 72 is the ſame as will ariſe by 
dividing 3456 by 48. 

114, To divide Numbers of divers denominations : For Ex. 
ample, to divide 121. 195. 6d. into 5 parts, the Work may 
ſtand as beloty; | 


| 


oe * * 
— — ——— — — — 
_— 


124 32. 6 


— 


— 


| 3 . | 
And the operation is performed in the following manner: 
Bay the fives in 12, twice, and there remains 2, which aro 
1 two pounds (for the remainder is always of the ſame name with 
| the Dividend) or 40 ſhillings, and 125. in the ſhillings place, 
make 52 ſhillings; now the fives in 52, ten times, and there 
remains 2, which are two ſhillings or 24 pence, to which ad- 
ding the 6d. in the place of pence, make 30 pence ; then the 
fves in 30 ſix times. | 
A Nusſtion whoſe Solution requires the uſe of the four pre- 
| f ceding Nules. a 
A father left among five ſons an eſtate, conſiſting of 500 /, 
in Caſh, with 5 bills each of 487. 105. 6d. he ind 201, 
to be beſtowed upon his burial, and his debts to be paid, amount- 


| 0 
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ing to 164 /. then his free eſtate to be divided in this manner, 
* den ſon to have the third part, and the other four 
ſons to have equal ſhares: What is the ſhare of each ſon? 
Anſw. 1861. 45. 24. to the eldeſt, and 930. 25, 1d. to each 
of the reſt. Sec the operation. W 
48 . 10 , 6 the value of each bill. 
ey 5 bills. | 
242. 12 + 6 total of the bills, 
500 . © , © caſh, 
1742. 12 , 6 total, | 
184 00 ,, deducted, viz. 20 ＋ 164, 
2)558.. 12 , b free eſtate. 
3786 4. 2 eldeſt ſon's ſhare, 


40372 8 4 remains. . 


93 - 2. 1 the ſhare of each of the other 4 ſons. | 


DT? 2 = 


lt 8 — 
28 


* —o 


— — 
— e . 
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REDUCTION, 


115. T,\Oraſmuch as in Money there are diverſities of kinds, 
vix. in England, pounds, mn. pence, and far- 

things; alſo diverſe kinds of Weights, Meaſures, c. as has 
been fully declared in the ſecond Chapter; and becauſe it is often 
required to find how many pieces of one kind of Money are 
ual in value to a given number of another, (and fo likewiſe 
o Weights, Meaſures, &c,) it is requiſite in this place to ſhew 
how that is performed, ſince thereby the Rules of Multiplica- 


aro tion and Diviſion before delivered will be exerciſed, This 
ith kind of operation is called Reduction. | 
ce, 116. Reduction is either deſcending or aſcending. | 
ere 117. Reduction deſcending, is, when ſome number of in- 
- tegers of a greater denomination being given, it is required 


to find how many integers of a leſſer denomination are 

in value to that given number of the greater: As when it is de- 

manded to find how many ſhillings are contained in 3ol, 

2 —_ pence in 3205. or how many hours in 
5.days, &c, | | . 
118. Reduion aſcending is, when ſome number of inte- 

bert of a leſſer denomination being given, it is required way 


Chap. VII. 


denomination are equal in va. 
lue to that given number of the leſſer: As when it is propoſed 
to find how many pence, are contained in 500 farthings ; like- 
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how many integers of a 


wiſe how many ſhillings in 348 pence; or how many days in 
$64 hours, &c. | 

119. Reduction deſcending is performed by Multiplication 
for if the given number of integers of a greater denomination, 
be multiplied by a number which expreſſes how many integer 
of the leſſer are equal to one of the integers given, the product 


is the number of integers of the leſſer denomination required. 


So 230l. of Engliſh money will be re- 
duced — 4600 6. for if 230 be multiplied 230 Founds. 
by 20, (the number of ſhillings which are 


equal to 1 pound) the product is 4600; in 4600 8 

like manner 4600s. will be reduced into 15 
55200 d. for if 4600 be multiplied by 1222 
(the number of pence contained in 1 ſhilling) 55200 Pence. 


the product is 55200. Alſo 55200 pence be- 
ing — 2 — 4 32 4 —_—_— m_ . * 
A ny) are uced into 220800 tarthings, | 
1 operation in the margin is ds, 220800 Farth. 
345 Ounces. 
The like method is to be obſerved in 20 | 
Weights, Meaſures, &c. So 345 ounces 5900 Penny W. 
Troy are reduced into 6900 penny-weights, 24 
and 6900 penny-weights, to 165600 grains, 76 W 
2 the operation in the margin you may 126 | 


— 


8 165600 Grain: 
Note, By this Rule the learner is furniſhed with ſkill to re- 
folve that caſe in Diviſion, when the Dividend is leſs. than the 
Divifor. Example, Let it be required to divide 7 pounds of 
Engliſh money, equally among 8 perſons ; here it is evident that 
the Dividend 7 is lefs than the Diviſor 8; that is, the number of 
pounds is Jeſs than the number of perſons, and conſequently each 
ſhare muſt be leſs than a pound: So that in effect it is required 
to find how many ſhillings and pence belong to every perſon for 
his ſhare: Firſt, therefore reduce the 7 pounds into ſhillings, 
which will be 140, theſe divided by 8 give 17 ſhillings to each 
perſon, and there will yet be a remainder of 4 ſhillings to be 
alſo equally divided into 8 parts; but theſe 4 ſhillings muſt be 
firſt reduced into pence, which will be 48, then dividing 48 by 
8, the Quotient will give 6 pence more to every perſon: 80 
at laſt it appears that if 7 pounds of Englih money be equally 
divided into 8 parts, the entire Quotient (or one of the equal 
ſhares) will be 27 ſhillings and 6 pence, © In 


* 


iling. 


% wc, ye my« 


be divided equally amongſt 1 perſons, the ſhare of each will 


be found to be 2 pounds 164 gs 7 pence 2 farthings and 
ſomewhat more, but the parts of a farthing being of no mo- 
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In like manner, if 354 pon__ Engliſh money be given to 


e e to be handled in this place) are neg- 
1 | 


pare theſe two Examples with the Example, Art. 101. 
2 In lin Reduftion 2 che learner may receive * by 


the ſubſequent Tables. 
I. Ex OI18 f n. 
Pounds | 1 7 20 £ Shillings, 
bhillings 8.4 12 L Pence. 
Pence S 44 CT Farthings, | 
* 
2, TROY-WII OUT. BEET 
Pounds D 12) (Ounces. 
Ounces 84 20 >Y Penny-weights, 


Penny-weights 1 24 (Grain. 
Alſo in Aro THECARIES - WEIGHTS, 


Ounces-Troy D 83 ( Drams. 

Drams J 3+ JSeruples 
J 7 

Scruples S L20 \Grains, 


3. 07 Arensvere 16 2-Wa IGHTS, 


Hundred Weights 4 Quarters, 
_= II 28 (8. ) Pounds. 
ounds | 8 1 60 2 J Ounces. 


| Ounces 'S £169" UDrams. 
fs antes ie MEASUREs, 


Hoghheads Gallons. elf? 
Gallons 

Pottles 1 J I 

,, 


—— 


| | 5. Of Dax MEASURES. | 
( Buſbels. 


| | uarters | 8 
| Fore 4 4 | » \ Pecks. 
1 Pecks =) 2 3 Gallons, 
. Gallons S112 [I Pottles. 
Potiles S| 2 % | Puarts, 
Quarts 2 P 1 nfs . 


6. Of Lox s Mzagunes. 


Engliſh Mils ISC 8 . Cle. 
Furlongs J 220 E Yards, 
Yards 43 Feet. 
Feet I 7/2 \& Haobes. 

p Inches 'J8 3 Barley-corns 

3 2 Ars <-: 

Yards, or Ell 8 ö 4 g 5 5 Quarter. 
Duarters © E $ Nails. 


4 


7. Of SUPERFICIAL Mz asuREs of Lanp, 


Acres | | D 4 $ Rooas, 
Roods 8 . (3 2 or Poles, 
| | 8. Of Time. 
Il , A . 
| Hours S C60 * . 
EDI — 


fg 6 xc 
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| — to the next inferior denomination; and ad- 
e fuch integers, (i there be any) a arc 
| ' 


© oy Ry jj , 1) pi ©. =y 
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- q44T do5 1 — 91 0 J. a 4. 
So 12 pounds 13 ſhillings and 10 pence I2 . 13.10 
may be reduced into 3046 pence, in this $05.5 


manner, viz. 12 pounds multiplied by 20 "245 
(becauſe 20 ſhillings make 1 pound) pro- dd 


duce 240 ſhillings to which adding I 3 —253 Sling. 
W fvilliogs, the ſum is 253 ſhillings. Again, 23 


253 ſhillings multiplied by 12 (becauſe 1 — an 
Ming is equal to 12 pence,) produce 500 ; 
3036 pence, to which, if 10 pence be ad- 233 
Te the ſum is 3046 pence, as by the ope- 3036 
ration in the Margin is manifeſt. 


But after that general method is well underſtood, the Work 
of the laſt Example, and ſuch like, may be contracted thus, vis. 
To convert 12 pounds 13 ſhillings and 10 


pence, all into pence: Firſt, 12 multi- l 
plied by o (which ſtands in the unit's 12. 13. 10 
place of 20) produces o, but inſtead of o 20 


that ſtands in the unit's place of the 13 
illings in the ſum propoſed :) Then pro- — 
ceed to multiply 12 by 2, ſaying twice 2 4 
is 4, to which adding 1 (for the ten in the — lebe 
ſaid 1 — it makes 5, which ſet on l rere. 
the left-hand o 3 before-written : Laſtly, 

twice 1 is 2, which ſet on the left-hand of 5; and ſo 12 pounds 
13 ſhillings, are converted into 253 ſhillings. 


It remains to multiply the ſaid 2 12 ag 12 pence 
make 1 ſling) and «fer 10 to + Met which may be 
done thus: Firſt, twice 3 is 6, to which adding 10 (to wit, 10 
pence in the ſum firſt propounded,) it makes 16 ; wherefore 
(according to the Rule of Multiplication) ſet 6 under the line, 
and keep 1 in mind: Again, twice 5 with 1 in mind making 
II, write down 1, and keep 1 in mind; likewiſe twice 2 and 1 
in mind making 5, write down 5: Then 253 multiplied by x 
— 25. which ſet orderly under 516: ly, thoſe two 
prod ded together make 3046, which is the number of 
pence contained in 12 J. 13s. 10d. as before was found out by 
So 35 ounces 16 penny-weights and 12 grains Trey will be 
into 17196 grains. e 
122. Reduction aſcending is performed by Diviſion; for if the 
number of integers given, be divided by ſuch a number of thy 
4 
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ſame integers, as are equal to one of the integers required, the 
Quotient is the number of integers ſought for, 2 | 

So 220800 farthings being divided by 4 (the number of far- 
things in a penny,) give 55200 pence, in the Quotient: In like 
manner, if 55200 pence be divided by 12 (the number of pence 
in a ſhilling) the Quotient is 4600 ſhillings. Laſtly, 4600 
ſhillings being divided by 20 (becauſe 20 3. make a pound Ster. 
ling) the Quotient is 230 pounds Sterling, which are equal to 
220800 farthings firſt given. The operation is as follows: 

4) 220800 


12) 55200 
alo) 46000 
230 . 


In like manner, 34268 grains Troy will be reduced to 5 pounds 


11 ounces 7 penny-weights and 20 grains. | 
123- This kind of Reduction may be made the eaſier to the 


learner by the following Tables. 
of 
= 1. Of EnGr1su Monty. 
Farthings IDF 4 }, ( Porce. 
Pence £8 512 I Shillings, 
_ Shillings S Pounds. 
| 2. ff TrRov-WErcnrT. 
Grains © SD 24 } ,, ( Penny-weights, 
Penny-weights T. 5 20 2 Ounces, 
Ouncs Q C12 „ CPaund-Troy. 
Alſo in Rrornxcakizs-Wicnrs. 
Grains. J (20 ), ( Scruples. 
Scruples 8 | 2 Drams. 
Dram 0 ; C Ounces Troy, 
3. Of AvorrDurorss-WEIGHTs. 0 
Dram S.[16 Þ Ounces. 
Ounces 3216 8 Paunde. 
- Pounds S$ $28 4 4 Hund. 
Darier: C41 CHured Meigliu. 


. 0 


- 


s 5 


A 
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| 4. Of Liqutd Mgazures, 


Pints Do 2 - © —2 
Quartr 12258 ottlet. 
Potthes ©. S 2 {'S] Gallas. 


Gallons (63 Hog heads, 
5. Of Day MEasuRss. 
t 2 uarts, 
| = 12 Paal, 
Piottles JJ 2 {8 ) Gallons, 
Gallons S2 { ©] Pecks, 
Pecks 8 4 Buſbels. 
Buſhels © Quarters, 
6. Of Lone Measures, 
Bar orns > 3 I nches, 
4 11172 Feet. 
Feet 143 > 0 Yards, 
Yards I {220\ ** | Furlngs, 
. Furlongs 2108 Engliſb Miles. 
| A so, 
Naili 20405 — of Yards, 
uarters 8154 — ards. 
uarters QC 5 Ells Engliſh, 


7. Of SuperFicilar MEasuREs of Land. 
Perches, or Poles oy! 40 x rs or Quarter 


| a 8 2 of Acr [in 
Roads 804 Acres. 
N 8. Of Tims, 
Minutes S 60 Hours, 
Hours $ 9 24 * Days. 
Days 207 Weeks. 


ing, there be any remainder, it is of the fame denomination 
Mus offs Thr R deſcending and aſcending mutual 
ote alſo, t ReduQtion i | ing mutual- 
prove 2 another, by inverting the queſtion; for as in 56 
pounds Sterling, there will be found 53760 farthings by Re- 
duction deſcending : So for proof thereof 53760 farthings will be 
reduced to 56 pounds, by Reduction aſcending. : 
: | 124. 


Note, That if after Diviſion is finiſhed, in Reduction aſcend- 
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124. Queſtions to exerciſe Reduction. 
1. In 257. how many ſhillings? 9 3% 
2. In 3076/1. how _——_ Anſw. 61 520. 
3. In 90a. how many pence? Anſib. 10824. | 
4. In 2179s. how many farthings? Anſw. 104592. 


5+ In 491. 13s. 74d. how many pence? Anſw. 11923. 
6. In 2053“. 145, 9d. 2F. fo many farthings? Anſiu, 


” - 3541b. of Troy-weight, how many grains of Gold- 
ſmith's weight? Anſw. 2039040. . | 
8. In 300 Engh/h miles, how many yards? Anſw. 528coo. 7 
9. B 1 Engliſb mile, how many barley-eorns length?  Anſw, 
I O. — 
2 In 560 acres, how many perches?. Anſw. 89600. 
11. In 225 acres, 3 roods, and 3o.pefches, how many 
perches ? An/w. 36150. 8 85 FL 
* In 11923 pence, how many pounds? Anfw. 491. 13. 


7d. 4. | 
| a 13. ene how many pounds? Anſw, 6004. Wl | 
5. . n 


7 7 | | 

14. In 234678 perches, how many acres? Anſw. 1466 acres, 
2 roods, 38 perches. DE 
15. In 525960 minutes of an hour, how many days? Anſu. 
355 days and 6 hours, (or one year very near.) | 

16. In 10080 pints, how many ? Anſw. 20. 

17. In 34678 grains of Apothecaries weight, how _ 
ounces Troy? Anſw, 72 ountes, 1 dram, 2 ſcruples, and 1 


18, In 106735 pints of wheat, how many quarters? Anſu. 
208 quarters, 3 buſhels, 2 pecks, 1 gallon, 1 pottle, 1 quart, 
x pint. 

19. In 3969301 barley-corns length, how many miles? 

2 2 7 furlongs, 12 yards, 2 feet, 4 inches, and 1 


barley-corn's length. - 
20. In 1900800 barley-corns length, how many miles? Anſw. 46 
10. | 


21. In 24 C. weight 3 quarters, 26/6, how many pounds 
Avoirdupoiſe? Anſw. 2798. | 
Mute, Hundred weights, Quarters and Pounds, may be ſpecdi 
2 pounds, thus: Set down the Hundred weights 

| LO ane in the form following, and take in the odd 
. weight, x = | 


© w SW 


= * * 


110 


2 


Us 


4. 
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C. grs. 
24. 3 . 26 


FEE 


10 odd wei ht. 
Anſw. 2798 pounds, as above. 


| 


i 


22. In 12 crowns, how many ſhillings and pence ? Auſiv. 
bos. and 720 d. 
In 50 half-crowns, how many pence and farthings ? 
4. 1500 d. and 6000 . 
4. In 306 crowns, how many half-crowns and pence ? 
46. 612 half-crowns, and 18360 pence. 
25. How many ſhillings and pence are in 17 guineas? Anſw, 
357 thillings, and 4284 pence. 
26. How many crowns and ſix-pences are in 28 J.? Anſw. 
112 crowns, and 1120 fix-pences. 
In 6000 farthings, how many pence and half-crowns ? 
4005 1500 pence, and 50 half-crowns. 
28. In 18360 pence, how many half-crowns and crowns t 
Anſw. 612 half crowns, and 306 crowns. 
29. How many ſhillings and guineas are in 4284 pence? 
22 . 357 ſhillings and 17 guineas. 
ow many crowns and pounds are in 1120 ſix- pences? 
112 crowns, and 28 pounds. 
3 each 36 buſhels, how many 
nſw. 4320. 
If a —— of ground contains 24 acres, and an inclo- 
* (of I7 acres 3 roods) be taken out of it, how many perches 
xe there in the - can pre Anſw. 1000. 
ads; I have a bank note of 20 J. a note of hand for ns 6 2 
in ſeveral coins, as follows: In copper, ee 
45 balf-pence ; z in ſilver, 25 two-pences, 36 —— „ 


2 96 ſix- pences, 67 97 half-crowns, 126 crowns; 
in gold, 25 * 65 half-guineas 77 65 guineas, and 
34 moidores: I would know = I am 9 Anſw. 2451, 
05, 24 d. 

E: mo 
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CHAS. vm. 
_ Of the Rur E of TuREz DIRECT, 


125. HE Rule of Three is ſo called, becauſe by three 
numbers known or given, it teaches to find a fourth 
unknown; it is alſo called the Golden Rule, for the excellency 
thereof: Laſtly, it it is called the Rule of Proportion, for the 
reaſon hereafter declared. : | 
126. The Rule of Three is either Single or Compound. 
r27. The Single Rule is, when three terms or numbers are 
propoſed, and a fourth proportional to them is demanded. - 
128. Four numbers are ſaid to be proportionals, when the firſt 
contains the ſecond, or is contained by the ſecond, in the ſame 
manner as the third contains the fourth, or is contained by the 
fourth. So theſe four numbers are ſaid to be proportionals, 8, 4, 
12, 6; for as 8 contains 4 twice, ſo does 12 contain 6 twice, 
and therefore 8 is ſaid to have ſuch proportion to 4, as 12 has to 
6; likewiſe theſe are proportionals, 4, 8, 6, 12. For as 4 is 
the half of 8, fo is 6 the half of 12; and therefore 4 is ſaid to 
have ſuch proportion to 8, as 6 has to 12. OW 
129. The terms or numbers of the Rule of Three (to wit the 
three numbers given, and the fourth ſought) conſiſt of two 
different denominations, viz. two of the three given terms 
have one name, and the other given term with the term re- 
quired have another: So this queſtion being demanded, if four 
{ſtudents ſpend 19 pounds in certain months, how much money 
will ſerve 8 ſtudents for the ſame time, and at the ſame rate of u 
expence ? Here ſtudents and pounds are the two denominations 
of the terms in the queſtion, viz. 4 and B (being two of the to! 
terms propoſed) have the denominations of ſtudents, and 19 the Wl 
other term given, together with the term required, have the de: Cen 
nomination of pounds, | 5 
130. In the Rule of Three, two of the three given terms e 
imply a ſuppoſition, and the third moves a queſtion: So in the 


afore-mentioned queſtion a ſuppoſition is made, that 4 ftudents quit 
ſpend 19, pounds, and a queſtion is moved with the number 8, * 


to wit, how many pounds will 8 ſtudents ſpend ? 

I 31. In the Rule of Three, the — ria muſt be b be 

ranked, that the known number or term upon which the que- 

ſtion is aſked, may poſſeſs the third place; alſo of the other two, 

that which has the ſame denomination with the third, mult n 
3 - 
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in the firſt place: Laſtly, the other known term, which is of 
the ſame denominatlon with the fourth term ſought, (or anſwer 
of the queſtion) mult poſſeſs the ſecond place: So in the queſtion 
before-mentioned, the terms 4, 19, and 8, are to be thus placed, 
viz. $ is the term upon which the queſtion is moved, and 
therefore to poſleſs the third place in the rule; 4 is of the ſame 
denomination with 8; viz. of ſtudents; and therefore to be in 
the firſt place : Laſtly, 19 being of the ſame denomination with 


the term ſought for, viz, of money, is to be in the ſecond place ; 
And ſo they will be placed thus: 


Students. Pounds, Students. 
If 4-2 20-1458 | 
That is to ſay, if 4 ſtudents ſpend 19 pounds, what will $ 
Wtudents ſpend ? And here, for the better diſcerning of the term 


2 < 5+ 


t r number upon which the queſtion is aſked, you may obſerve, 
ne hat for the moſt part it is the known number in the queſtions 
he hich immediately follows theſe or ſuch like words, viz. How 
„%%? how much? what will ? how long? how far, &c. 


132. The Rule of Three is either Direct or wer } 
133. The Rule of Three Dire# is, when the ſenſe or tenor 
f the queſtion requires that the fourth number ſought ſhould 
ave ſuch proportion to the ſecond, as the third number has ta 
the firſt; ſo in the aforementioned queſtion; if 4 ſtudents ſpend 
19 pounds; how many pounds will 8 ſtudents ſpend at the ſame 
rate of expence ? It is evident, that the thing requir'd is to find- 
a number which, may have ſuch proportion to 19, as 8 has to 
4; that is, as 8 is the double of 4, ſo ought tlie foutth number 
our to be the double of 19 ; for if 19 pounds be required to main- 
ney ain 4 ſtudents à certain time, as much more muſt needs be re- 
» of aquired for the maintenance of 8 ſtudents the ſame time; and 
ons therefore in this caſe, we may ſay in a direct proportion; as 4 is 

the to 8, fo is 19 to the number required. : 
the . 7 71 In the Direti Rule of Three, if you multiply the ſe- 
de» eond term by the third, (or which is all one) the third term by 
the ſecond; and then divide the product 5%, I. Stud. 
by the firſt, the Quotient will give the nd 
the fourth tetm or fourth proportional re- . : 7 
ns Wired. 80 in the queſtion before pros; —— Pounds; 
8, boccd, if you mubiply 19 by 8 the pro- #)152 (35 F 
duct is 152, which, if you divide by 4, 
„be Quotient will give you 38, the fourth —— 


-m demanded, and the Work will  - 
o, tand thus; 32 
be : ; 0 
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A ſecond Example may be this, if 8 yards coſt g pounds, 
how much will 3 yards coſt? Anſw. 31. 40 6d. a 

This queſtion being ſtated according to Art. 131. will ſtand 
as here you ſee; then multiplying (as before) the ſecond term g 
by the third term 3, the product is 27, 
which being divided by the firſt term8, y. . | 
the Quotient is 3 pounds, and there is a If 8 : 9g :: 3 
remainder of three pounds, which muſt | 3 
be reduced into ſixty ſhillings, and after 8) 27 


thoſe —_ are divided by 8, and the 12 
reſt of the Work proſecuted according to | 3-7-0 
Art. 114. the entire Quotient or anſwer of the queſtion is 30 


6. 6d, | 
: A third Example, if 51 ounces of 5 
ſilver plate be ſold for 13 pounds Sterling, oz I. ox. 
what is the price of 1 ounce of that If 5x : 13 :: 1 
plate? . Anſw. 55. 1d. and ſomewhat I 
more. e operation is thus: After — 
the three known terms of this queſtion 13 

are rightly ordered, they will as 20 
here you ſee in the ple; then ; 
multiplying the ſecond time 13 by the 51) 260(5Shilling. WW 


third term 1, the product will be alſo 13, 255 
(for Multiplication, by 1 makes no alte: 

ration;) which 13 being divided by 51, 5 
after the manner of operation delivered 12 


in the Note upon Art. 119. the entire — — 
Quotient or anſwer of the queſtion will 51) 60 (1 Pence, 


at length be found to be 5s, 1d. and 51 

ſomewhat more; but the furpluſage — — 
22 leſs than a farthing, is omitted as 9 
uſeleſs. 


Example 4. What muſt be paid to a Labourer for his wage 
for 27 weeks at the rate of 4s. for 1 week? Anſw. 51. 85. 
Atſter the three given terms are rightly placed, they will and 
as you ſee in the Example; then multiplying the third term 27 
by the ſecond term 4, the Jo is 

term 13 


108, which divide by the fi Weeks. Shill. Weeks 
but ſince Diviſion by x makes no alter- 1: 4 :: 27 
ation, the Quotient is alſo 108, ſo that 4 
the fourth term ſought is 108 ſhillings, bun 
which being reduced to pounds, accord- 108 


ing to Art. 122. gives 5 J. 84. for the 
anſwer of the queſtion, 


37 
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135. In the Rule of Three, if after the queſtion is ſtated ac- 
cording to Art. 131. any of the three given terms be a com- 
und term conlifting of diverſe denominations ; as pounds, 
ſhillings, and pence ; or weeks, days, hours, &c. ſuch com- 
term muſt firſt be reduced into the loweſt of thoſe de- 


Wnominations (by Art. 121.) to the end that the three | ae 
le 


terms may be three ſingle numbers; alſo of theſe three 
numbers, the firſt and third muſt always be of one and the 
ſame denomination : For if it happen that they expreſs things of 


Wedifferent names, that of the two which has the greater name (or 


denomination) is to be reduced into the ſame name with the 
leſſer (by Art. 119.) Theſe preparations being obſerved, the 


est of the Work is to be proſecuted according to Art. 134. 
ran. What will 48 ounces 17 penny-weight and 20 grains 


of ſilver-plate amount to at the rate of 55. 64. the ounce ? 


gem 3/1. $5. 10d. 3 f. very near, | 
is queſtion being ted according to Art. 131. will ſtand 
as you ſee in the Example, to wit, if r ounce coſt 5s. 6d. 


what will 48 oz. 7 p. wt. 20gr.. coſt ? Here, becauſe the third 
term is compound 


of diverſe denominations, it muſt be re- 
duced into the loweſt of thoſe denominations, to wit, grains; 


Wo, by Art: 121. there 


will de found 23468 oz. 6. 4. . p. tu. gr. 
rains for the third term: Ss. ( 


ikewiſe, becauſe the 20 12. 20 
ſecond term 5 5. 6d. is —— — — — 
a compound term, whoſe 20 66. 977 
loweſt name is pence, it 24 24 
muſt — reduced into 
pence (by the aforeſaid 480 | 28 
Rule:) 80 there will be 1 42 
found 66 pence for the ö 
ſecond term: Again be- 23468 Grains. 


cauſe the firſt term has | 
the name ounce, and the third term the name grain, the 
Arſt term x ounce muſt be converted into 480 grains (which 
are equal to x ounce) then will the three terms or tingle num- 
bers ſtand as here you ſee, viz. If 480 1 | 
grains coſt 66 pence, how many pence gr. pence. gr. 
will 23468 grains coſt? Now proceed- 480: 66 :: 23468 
ing according to Art. 134. there will a 
ariſe in the Quotient 3226 pence, beſides a remainder of 408 
pence, which being reduced to 1632 farthings, and thoſe divided 
by the firſt term 480, the Quotient will be 3 farthings : 80 
that the entire Quotient is 3226 pence, 3 farthings, and ſome- 
| F 3 what 


589 The Rule of Three Direct. Chap. VIII 
what more; (but the parts of a farthing being of no moment, 
may be neglected. Laſtly, the ſaid 3226 pence being reduce fe 
according to Art. 122. give 13/7. 8s. 10d. 3f. ſo that 131. 8: Wl 4 
10d. 3f. and ſomewhat more, will be the anſwer of the 
queſtion, | e 
136. For the proof of the Direct Rule of Three, multiply E 
the fourth term by the firſt; which done, if that product be 
equal to the product of the ſecond term multiplied by the third, he 
the Work is right, otherwiſe it is erroneous: So in the fit AN /: 
2 the fourth term being ä the firſt term 


8 
1* 
4 
E 
be 


4, the product is 152, which is alſo the product of 19 multi- 
plied by 8. But if it happen that aſter the fourth term, o Wl 2 

anſwer of the queſtion, is found in the ſame denomination with 

the ſecond term, there is yet a remainder, ſuch remainder mut n 

be added to the product of the firſt term, multiplied by fuch Me. 

fourth term, and then the ſum muſt be equal to the produ2 i 

of the ſecond and third terms, (the ſecond term conſiſting of AN » 

the ſame denomination with the fourth :) So in the laſt Example f. 

the fourth term is 3226, and there happens to be a remainder 

of 408, which being added to the product of the Multiplica e 

tion of the ſaid 3226 by the firſt term 480, gives 1548838, BF 1: 


which is the ſame with the product of the third term 23469 
multiplied by the ſecond term 66, as will appear when work d. Wi © 

137. Queſtions to exerciſe the Rule 75 Three Diredi. =! 
1. If 17 yards of cloth coſt 19“. 25. 6d. what will 35 yars Wy 
coſt at that rate? Anſio. 39/. 75s. ( CW. 

2. If 35 yards coſt 391. 75. 6d. how many yards may be bought 4 
at that rate for. 19/7. 25. 64. ?-- Anſw. 17 yards. . at 
Es: 35 yards coſt 391. 75.-6d, what are 17 yards worth at & 
that rate? Anſw.. 191. 25. [(C. | 

4. If 17 yards be fold for 191. 25. Gd. how many yards will ll f 
394. 75. 64. buy at that rate? Anſw. 35 yards. 7 

5. What mult I pay for the carriage of 17 hundred weight, 1 

quarters, and 11 pounds Aveirdupoiſe, at the rate of 7 {hil- 

i the hundred weight ? Anſw. 61. 45.414, 1f, 1 

6. If 61. 4. 114. 1 /. be paid for the carriage of 17 hundred cl 
weight, 3 quarters and 1x pounds, what was paid for the cat- 
riage of 1 pound weight? Anſw. 3 farthings. | at 
7. What muſt I pay for 39 ounces, 7 penny-weight, and 18 80 
grains of white plate, at the rate of 5s. and 5d. the ounce! 8 
Anſio. 10l. 135. 4d. and 3 quarters of a farthing. 

8. What muſt. 1. (or 205.) pay towards a tax, when 320“ h 
eb . B07) ed 955 o 9. What 
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ent, 9. What will the intereſt of 8767. 17s. 6d. amount to 

c for 1 year, at the rate of 6/. for 100. for the ſame time? 

8: Ari. 524. 125. 34. | | 

the 10. If 3 yards in length of Engliſb Meaſure be equal to 4 
= clls Flemiſb, how many Flemiſh ells are contained in 120 yards 

Engliſh ? Anſw. 160 Flemiſh ells. | 


ply | | 

1 | 11. If 4 Flemiſh ells in length be equal to 3 Engliſh yards, 

ird, how many Engliſh yards in 300 Flemiſh ells? Anſw. 225 Eng- 

rl liſh yards. | | | | 
a. If 3 ells in length of Engliſh meaſure be equal to 5 Fle- 


miſh ells, how many Flemiſb ells in 120 Engliſh ells? Anſw. 
200 Flemyb ells. | 

13. If 5 Hemiſb ells in length be equal to 3 Engliſh ells, how 
Ny Engliſh ells in 145 Flemiſh ells? Anſw. 87 Engliſh 


14. If 3 ounces of filk-weight be equal to 4 ounces of Venice 
weight, how many ounces Venice are equal to 60 ounces of 
lilk-weight ? Anſw, 80 ounces Venice. 

15. A merchant delivered at London 1201. Sterling to re- 
ceive 2071. Flemiſh at Amſterdam, what was 11. Sterling va- 
lied at in Flemiſh money? Anſw. 1). 145. 6d. 
| 16. If a bill of exchange be accepted at Landon, for payment 
of 4001, Sterling for the value deliver'd at Am/terdam, at, 11. 
135. 6d. Flemiſh for 11. Sterling, how much Flemiſh money 
was deliver'd at Am/terdam ? Anſw. 6701. 85. 4d. Flemiſh. 

17. When the exchange from Antwerp to London is at 17. 
45. 74. Flemiſh for 11. Sterling, how much Sterling muſt I pay 


Sterling. 

18. A merchant delivered at London 3701. Sterling by exchange 
for Roan, at 74 d. Sterling for 50s. Tournois; how much 
Tournois ought he to receive at Roan? Anſw. 60000 5. Tour- 
nois, K 

19. In 370 ducats, at 45. 2d. the ducat, how many French 
crowns at'6s. 24d? Anſw. 250 crowns. F 
crown, 18 500 d. (or 370 ducats) will give 250 crowns. 

20. In 516 dollars, at 45. 54. the dollar, how many guineas 
at 14. 15, 6d. the piece? An/w. 106 guineas. For. if 258d. 
— I guinea, 27348 d. (or 516 dollars, ) will give 106 

neas. | | 

21. At a noble per week, how many months board may I 
have for 501 ? Anſw. 37 months, 2 weeks, | 5 

22. Bought a firkin of butter containing 561b. for 185. 84. 


What is that per pound ? Anſib. 44. 


at London to receive 2361, Flemiſh at Antwerp * Anſw. 1921. 


or if 74d. give I , 


Es = 23. If 


_— 


mW —_— - 2 8 — — — : — a - - 


% 
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23. If a yard of Cambrick coſt 125. what coſt 4 pieces each | 


20 yards? Anſw. 4814. 

24. If a gallon of beer colt 4d. what coſts a barrel? Anſw, 
125. ä 

25. How much muſt I pay for the carriage of rot C. wt. 
at the rate of 1d. per 1b? Anfw. 41. 18s. , 


26. The cloathing of a regiment of 740 men comes to 3000 : 


how much is that for each man? Anſw. 41. x5. od. 2 f. 


27. If a buſhel of coals coſt 10d. how many chalders fa 


. Tool. ? Anfw. 66 chalders, and 24 buſhels. 
28. If a man's yearly income be 3o00/. what is it per day? 
Anſw. 164. 5d. 1 2 J. | 


29. What coſt 49392 caſe-knives at 45s. 4d. per dozen? f 
Aale. 85 


891 J. 165. 


30. At 32 d. per Ib. what comes 30 C. weight 3 quarter: 
25 . | 5 


of cheeſe to? Anſw. gol. 11 5. Hd. 
31. What is cheeſe per C. weight at 33d. per lb.? Anfw 
II. 125. 8d. | 
32. A man bought ww of cloth for 16/7. 10s. at 155. 
per yard, how many yards did it contain? Arſw. 22 yards. 
33. A draper — 5 4 bales of cloth, each bale containing 
6 pieces, and each piece 27 yards, at 161. 4s. per piece, what 
was the price of the whole, and what the rate per yard? The 
whole coſt 3881. 16s. and one yard coſt 125. 
34- If x C. weight of cheeſe coſt 375. 4d. what is that 
per lb. ? Anſw. 44. 
35. If a yard of cloth is worth 145. what is the worth of 5 
pieces, each 19 yards? Anſw. 661. 10s. - a 
36. Bought 12 pieces of cloth, each 12 yards, at 105. 64, 
per yard, what come they to? Anſw. 75. 125. 
37. A debtor owing ſeveral perſons in all 1490 J. 5s. 104. 
compounds with, and pays them as far as his effects will go, 
which amount to no more than 9311. 8s. 74d. how much do 
the 8 by this compoſition receive per pound? Arſu. 
125: 6d. 5 | 
55 If 2 oz. of ſilk coſt 25. 6d. what coſts 7 1b. ? Anſw. 
7 


2 of ſilver coſt 5s. 6d. what is the price of a 
that weighs 1 15. 10 oz. 10 penny-werghts, 4 grains? 
Anſw. 61. 35. 9 d. 2285 f+ 
40. If an ingot of ſilver weighs 36 oz. 10 p. w. what is it 
worth at 5s. per ounce? Anſw. gl. 25. 64, 
41. What will an eſtate of 4000. per annum allow a gentle- 
man to ſpend per day? Anſw. 10l. 195. 235 d. | 


42. If 
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42. If a gentleman has an eſtate of 245. 10s. a year, how 
much may he ſpend one day with another, to lay up 60 guineas 
at the year's end? Anſw. 105. | 

43. A goldſmith fold a tankard for 10/. 125, at the rate of 
51. 4d. per . what was the weight of it? Anſw. 390%. | 
15 p. tuts. | 

Any of tobacco coſt 15 d. what coſt 3 hogſheads 
weghing, (together) 15 C. wt. 1 quarter, 19/6, ? Anſw. 1070. 
18s. 94d. ' 

2 5 c pint of wine coſt 10d. what coſts 3 hogſheads t 
Anſw. 631. 

46. If 17 C. 3 quarters, 17 /b. of tobacco coſt 133“. 135. 
44. what coſts 1 0z. ? Anſw. 14. 

47. If 1C. wt. of lead coſt 155. 11d. what coſts 5 fothers? 
Fa 71. 115. 103d. | 

48. it 19 dozen pair of ſhoes coſt 251. 13s. what caſts one 
pair? Anſw. 25. 3d. 

40. If the expences in houſe-keeping fix weeks amount to 
gl. 35. 13 long will 1000. laſt at that rate? Anſw, 
65 445 wee | 

1 a dozen ells of Holland are valued at 31. 6s. how 
much will 8 pieces, (each piece containing 54 ells) amount to 
at the ſame rate? Anſw. 118. 165. . 
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138. HE Rule of Three Inverſe, is, when the fourth term 
| required ought to proceed from the ſecond term, ac- 
cording to the ſame rule or proportion that the firſt proceeds 
from the third: So this queſtion being propounded, if 8 horſes 
will be maintained 12 days with a certain quantity of provender, 
how mw days will the fame quantity maintain 16 horſes ? 
Here, as 8 is half 16, ſo ought the fourth term required to be 
half 12; for if certain buſhels of provender ſerve 8 horſes 12 
days, 16 horſes will eat as much provender in half that time: 
And therefore you cannot ſay here in a dire& proportion (as 
before in the Rule of Three Direa) as | | 
8 to 16, ſo is 12 to another number Horſes. Days. * 
which ought to be in that caſe as great 8 12. 1 
amn as 12; but contrarywiſe by an 2 
inverted 
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inverted proportion, beginning with the laſt term firſt; as 16 
is to 8, ſo is 12 to another number, which ought to be in this 
caſe half 12. And by the due obſervation of this definition to- 
with that of the Rule of Three Dire (laid down in Art. 
133.) when any queſtion belonging to the ſingle Rule of Three 
is propoſed, you may readily diſcern by which of thoſe Rules 
it ought to be reſolved ; for if the three terms given look for a 
fourth in a direct proportion as they ſtand ranked in the Rule, 
you muſt reſolve the queſtion by the direct Rule; contrarywile 
when the proportion is inverted or turned backwards, it ought 
to be reſolved by the Inverſe Rule of Three, which here 
follows. | 
139. In the Inverſe Rule of Three, after the three given 
terms are rightly placed and reduced (if there be need) accord- 
ing to Art. 135. 3 the firſt term by the ſecond, (or 
vrhich is the ſame) the ſecond term by the firſt, and then di- 
vide the product by the third term, ſo the Quotient will give 
you the fourth term required, or anſwer of the queſtion; thus 
in the queſtion premiſed in the laſt Article, if you multiply 12 
by 8, the product is 96, which if you divide by 16, the . 
tient gives you 6, the fourth term required, as by the ſubſequent 
operation is manifeſt. ̃ 3 
1 8 Days. Horſes. 


12 22 m6 
8 


© 16) 96 (6 
96 


0 
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140. For the more ready diſcovering, whether a queſtion 

pounded belongs to the Rule of Three Direct, or to the 
Rule Inverſe, obſerve the following directions, viz, Firſt, by the 
ſenſe and tenor of the queſtion conſider, whether more be re- 
quired or leſs; that is, whether the number ſought for, muſt 
be greater or leſs than the ſecond term: Secondly, eſteeming 
the firſt and third terms as extremes in reſpect of the ſecond, 
this will be a general Rule; namely, when more is required, 
the leſſer extreme is the Diviſor; but when leſs is required, the 
greater extreme is the Diviſor. Laſtly, the Diviſor being found 
out, it will be apparent whether the Rule be Direct or In- 
verſe; for when the Diviſor is the firſt term, it is a Rule Di- 
rect; but when the Diviſor is the third term, the Rule is 15 
} 1 Ver ſe. 
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verſe. Another Example of the Rule - AM. D. M. 
Irverſe may be this: If 12 Mowers do If 12 24223 
mow certain acres in 4 days, in what 4 Neves 
time will 23 Mowers perform the ſame We 
work? Anſw. 2 days, 2 hours and 23) 48 (2 Days. 
ſomewhat more. Here, the three known 46 . 
terms being rightly placed, will ſtand, as 
ſee in the Example; and ſince it is 2 
evident that 23 men will require leſs 24 
time than 12 men to finiſh the fame — 
work, therefore (by the Rule afore-going) 23) 48 (2 Hours. 
the greater of the two extreme numbers 46 
23 and 12 muſt be the Diviſor; and be- 
cauſe the Diviſor 23 ſtands in the third 2 
place, this queſtion is to be work'd by 
the Rule Inverſe ;- wherefore multiplying the firſt term 12 
the ſecond term 4, the product is 48, which being divided by 
the third term 23, the Quotient gives 2 days, and there is a re- 
mainder of 2 days, which being reduced to hours, and thoſe 
divided by 23, the Quotient will be 2 hours; and there is yet a 
remainder of 2 hours to be ſubdivided into 23 parts if you pleaſe ; 


ſo that the fourth term ſought, or anſwer of the queſtion, is, 2 


days, 2 hours, and ſomewhat more. 

Again, take this for a third Example: If I lend my friend 
356 pounds for x year and 35 days, (the year. being ſuppoſed 
to conſiſt of 365 days) how long time ought he to lend me 
500 pounds to requite my courteſy? Anſw. 284 days, and 
ſomewhat more, there being a remainder, to wit, 400, after 
the Diviſion is finiſhed, as by the ſubſequent operation is. 


manifeſt, 


J. > Sb. US 
If 356 : 1. 35 2 500 
"Mg? 
add 35 
1 400 
* i 356 
5100) 1424'00(284 Days. 


141. The proof of the Inverſe Rule of Three is this, multiply 
the third term by the fourth, then if this product be equal to 
the product of the firſt term multiplied by the ſecond, the 
Work is true, otherwiſe erroneous; ſo in the Example of 
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Art. 137 the product of 16 and 6 is equal to the product 


and 12. But if it happen that, after the fourth term, or 
anſwer of the queſtion, is found in the ſame denomination with 
the ſecond term, there is yet a remainder, ſuch remainder muſt 
be added to the product of the third term, multiplied by the 
ſourth, and then the ſum muſt be equal to the product of the 
firſt and ſecond terms (ſuch ſecond term being of the ſame par- 
ticular denomination with the fourth:) So in the laſt Example, 
the fourth term is 284 days, and there remains 400 aſter the 
diviſion is finiſh'd, this 400 being added to the product of the 
Multiplication of the third term 500 by the fourth term 284, 
gives 142400, which is equal to the product of the firſt term 
356, multiplied by the ſecond term 400 days. 

142. In the Rule f Three, as well Direct as Inverſe, when 


the Diviſor with either of the other two given numbers may bo 


ſeverally divided by ſome common meaſure, without leaving any 
remainder, the quotients may be taken for new terms, and pro- 
ceeding in like manner as often as poſſible, the operation will be 
much contracted: So if it be demanded, what 52 yards of 
cloth will coſt at the rate of 21/. for 14 yards; the anſwer 
will be found 78 pounds in manner following. 


v. l. [ 
If 14 21 8 52 
er 


„ 


In the firſt rank you may obſerve that the Diviſor 14 and the 
ſecond term 21, being ſeverally divided by their common mea- 
fure 7, the three new terms (in the ſecond rank) will be 2, 3, 
52. Again, in the ſecond rank, the Diviſor 2 and the third 
term 52 being ag ap Err by their common meaſure 2, the 
three new terms (in 
working with theſe according to the Rule of Three Direct; 


the anſwer to the queſtion, (or fourth term) will appear to 


de 78. 

* Example. If 21 men can finiſh a work in 16 days, 
what time muſt be allowed to 12 men for the finiſhing of ſuch 
a work? Anſw. 28 days. | 

| Men. Days, Men, 
21 . 16 , 12 
„ + & 
7. 4: >. © - (a8 Days, 


In the firſt rank you may obſerve, that the Diviſor 12 (for 
the Rule is Inuerſe,) and the firſt term 21 being ſeverally di. 


vide 
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third rank) will be 1, 3, 26. Laſtly, 


© £a% a #* ws «@,. * 


1 

- 

* 

„ * 
1 
4 
* 
ey 
1 
oj 
: 

7 
* 
1 
* 


Chap. IX. The Inverſe Rule of Three. + 77 


vided by their comnibn meaſure 3, the three new terms in the 
ſecond rank will be 7, 16, 4. Again, in the ſecond rank, the 
Diviſor 4, and the ſecond term 16 being ſeverally divided b 
their common meaſure 4, the three new terms in the third 
will be 7, 4, 1. Laſtly, working with theſe as the Rule of 
Three Inverſe requires, the anſwer to the queſtion (or f. 
term) will be found 28. 


143. Queſtions to exerciſe the Rule of Three Inverſe. 


1. There was a certain Building raiſed in 8 months, by 129 
workmen ; but the ſame being demoliſhed, it is required to be 
rebuilt in 2 months: How many men mult be employed about 
it? Anſw. 480 men. 

2. If 285. will pay for the carriage of an hundred weight 
150 miles, how far may 6C, wt. be carried for the ſame mo- 
ney? Anſio. 25 miles. 

3. If for 5. 5s. I have 14 C. wt. carried 136 miles, how 
2 — I have 24 C. wt. carried for the ſame money ? 

- 793 miles. | 

4. ts footman performs a journey in 3 days, when the days 
are 16 hours long, how many days will he require of 12 hours 
long to go the ſame journey in? Anſw. 4 days. | 

5. How many yards of pluſh is ſufficient to make a cloak of 

ual magnitude with one which hath in it 4 yards of 7 quarters 
_ _ the pluſh is but 3 quarters wide ? Anſw. 94 yards 

pluſh. 

6. How many yards of canvas, that is ell-wide, will be ſuf- 
icient to line 20 yards of Say, that is three quarters wide ? 
Anſw. 12 yards. 

7. If a man performs a j in 6 days, when the day is 8 
hours long; in what time will he do it, when the day is 12 
hours long? Anfw. 4 days. : 

8. If P lent my friend 1000. for 6 months (allowing the 
month to be 30 days) how long ought he to lend me 10000. to 
requite my kindneſs ? Anſw. 18 days. 

9. If 6 mowers can mow a field in 12 days, in what time 

24 mowers do it? Anſw. 3 days. 

10. Suppoſe 800 ſoldiers were 1 in a garriſon, and their 
proviſions were computed ſufficient for 2 months, how many 
ſoldiers muſt depart, that the proviſions may ſerve them 5 
months? Anſw. 480 men, ; 

11. Admit that I lent to a friend on his occaſion 100 J. for 6 


months, and he promiſed me the like kindneſs when I deſired it; 


4 but 


78 the Double Golden Rule Direct. Chap. X. 
ut when I came to it, he could lend me only 557. the 
Queſtion is, how long I may keep his money, to recompence 
my courteſy to him? An/w. 8 months. Cabs 
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144- FF\HE Compound Golden Rule is, when more than 3 
terms are propoſed ; therefore, under the co 
Golden Rule is comprehended the Double Golden Rule, and 
divers Rules of plural proportion. 1 | 
145. The Double Golden Rule is, when five terms being 
given, a ſixth proportional to them is demanded : As in this 
queſtion, if 4 ſtudents ſpend 19 pounds in 3 months, how much 
will ſerve 8 ſtudents 9 months ? Or this, if g buſhels of pro- 
vender ſerve: 8 horſes 12 days, how many days will 24 b 
laſt 16 horſes ? 
146. The five terms given in this Rule conſiſt of two parts, 
vix. a ſuppoſition expreſſed in the three firſt terms; and a de- 
mand made in the two laſt: So in the firſt Example, this 
clauſe (if 4 ſtudents ſpend 19 pounds in 3 months) is the ſuppo- 
ſition, and this (how much will ſerve 8 ſtudents ꝙ months,] is 
the Demand? Likewiſe, in the other Example, this clauſe (if 
9 buſhels of provender ſerve 8 horſes 12 days) is the ſuppoſition, 
and this (how long, or how many days will 24 buſhels laſt 16 
horſes, ) is the propoſed demand? f 
147. Here for ranking the terms given in their due order, 
firſt obſerve amongſt the terms of ſuppoſition, which of them 
has the ſame denomination with the term required : Then re- 
ſerving that term for the ſecond place, write the other two terms 
of ſuppoſition one above another in the firſt place; and laſtly, 
the terms of demand likewiſe one: above another in the third 
place of the Rule, in ſuch fort that the uppermoſt may have 
the ſame denomination with the uppermoſt of thoſe in the firſt 
place. Example, If 4 ſtudents ſpend 19 pounds in 3 months, 
how much will ſerve 8 ſtudents 9 months? Here the three 
terms of ſuppoſition are 4, 19 and 3, and of theſe terms 19 
has the ſame denomination with the term required, _ 1 
pounds; 
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; for you are to enquire how much is requiſite 
for the maintenance of 8 ſtudents © months: Wherefore re- 
ſerving 19 for the ſecond place, write 4 and 3 ne 
above another, thus; then on the right-hand of 4 . 1g 
. write 19 in the ſecond —_ this done, 3 
che work will ſtand as in the Margin: Laſt of ' 
al, the terms of demand being 8 and q, and 8 having the 
W J-nomination of ſtudents, place it in the ſame line with 4 
Wand 19, and write 9 under it; all this performed, the terms 
in this queſtion rank themſelves as follows, viz. Thus, 


4+ M 
3 | 9 
Or thus, 

. I . * 

1 5 9 
In like manner, if the ſecond queſtion, in Art. 145. were 
propounded ; the _— ought — be diſpoſed thus, 
3 1 
9 24 
Or thus, 
8 5 US: &c 4 24 | 
16 


. 148. Queſtions belonging to the Double Golden Rule may 
be reſolved by two ſingle Rules of Three. | 
= 149. When — of this nature are reſolved by two 
ſingle Rules, the Proportions are as follow: c 
1. As the uppermoſt term of the firſt place, is to the middle 
term; ſo is the uppermoſt term of the laſt place to a fourth 
number. | 
2. As the lower term of the firſt place, is to that fourth 
number; ſo is the lower term of the laſt place to the term 
TEquir hf — 3 | 3 
80 io this Example before recited, uſing 
tacitly the lower term of the firſt place as 4 19 . $ 


PP 


common number in the firſt proportion: 3 9 
Say thus, N 3 6 
I. If 4 ſtudents ſpend 19 pounds (in 3 months) what will 
| ſerve 8 ſtudents the ſame time? 
on — If 4 ſtudents ſpend 19 pounds, what will 8 
pend? 


Which Rule of Three will be diſcovered to be direct (by 
r. 140.) therefore the fourth proportional proceeding vow 


8 
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the ſaid three given numbers 4, 19, and 8 is 38, (by Art. 134. 
Again, to find the term required, - uſing tacitly the uppermoſt 
term of the third place as a common number in this laſt pro- 
portion; ſay as follows: | | 
2. If in 3 months 38 pounds are ſpent (by 8 ſtudents) how 
much will ſerve them for 9 months? | 
Or thus, if 3 give 38, what will ꝙ yield? | 4 
Which Rule of Three will likewiſe be diſcovered to be dire 
—— 140.) therefore the fourth proportional proceeding MW” 
a the ſaid 3 numbers, 3, 38, and 9, you will likewiſe find 
(by Art. 134.) to be 114; for 38 being multiplied by 9 the 
oduct is 342, which divided by 3, yields in the quotient 114: 
that if 4 ſtudents ſpend 19 pounds in 3 months, 114 pounds 
will ſerve 8 ſtudents g months, N 
150. In like manner, if two ſingle Rules of Three be formed 
(according to the preceding Art. 149.) out of the five number 
given in the laſt-mentioned queſtion, the ſame being ranked 
according to the latter manner of ordering the ſaid numbers in 
Art. 147. each of the ſaid two Rules of Three will be a Rule 
Direct, and the ſame anſwer of the queſtion, to wit, 114 
pounds will be diſcovered, as may be ſeen by the ſubſequent 


operation. 
i 3 Wi 19 . 2 
48 3 
3+: 19::9 4:57::8 
i 1 8 = 80 
3 277 (57 4) 456 (214 
15 4 
wel 21 | o 
a 21 | 4 
0 ; 16 
16 
h O 


151. The Double Golden Rule is either Direct or Inverſe. 
152. The Double Golden Rule Direct, is, when both the 
fingle Rules do each of them look for a fourth term in a direct 
proportion; as in the Example, Art. 149. where each of the 
two ſingle, Rules of Three is Direct. 10 


> 


2 


20 Þ» = % 


5 a ©” -» 


Chap. XI. The Double Golden Rule Inverſe, 81 


For another Example take this, If the carriage of 8 C. weight 
128 miles coſt 48 ſhillings, for how much may I have 4 C. 
weight carried 32 miles after the ſame rate? The terms of this 
queſtion, according to Art. 147. rank themſelves in this order, 


123 468. - 
8 4 | 
Now taking tacitly the lower term of the firſt place as a com- 


J mon number, form the firſt Rule of Three, according to Art. 
5 149. ſaying, , 


1. If the carriage of a certain weight (to wit, 8 C.) 128 miles, 
coſts 48 ſhillings, what will the carriage of the ſame weight 
232 miles coſt ? | . 


Here it is eaſy to diſcern, that the fewer miles any weight is 


7 carried, the leſs money will pay for the carriage of that weight; 
WE therefore the fourth number fought by the ſaid Rule of "Three 
muſt be leſs than the ſecond number 48: And in regard that 


by Art. 140. when leſs is required, the greater extreme (whether 


it be the firſt or third number) muſt be the Diviſor; therefore 

che firſt number 128 is the Divifor, and conſequently the Rule 

of Three above propoſed is a Rule Direct; then finding out 

che fourth number, by Art. 134- to be 12 ſhillings, proceed to 
and 


che ſecond proportion, Ys | 
2. If the carriage of 8 C. (32 miles) coſt x2 ſhillings, how.much 
4 carried the ſame diſtance ? 


muſt I give to have 4 
And here likewiſe finding a fourth number to be looked for in 
a direct proportion, diſcover that fourth by Art. 134. to be 6 s. 


which is the term demanded, and the anſwer to the queſtion 
bpropounded: S0 if the carriage of 8 C. 128 miles coſt 485. the 


carriage of 4C, 32 miles will coſt 6s. according to the ſame 
tate. | | 


CHAP. XI. 
The Double Golden Rule Inverſe, performed by 
to ſingle Rules. 


153. IHE Deuble Golden Rule Inverſe, is, when one of the 
ſingle Rules looks for a fourth term in an inverted 
proportion: As in the laſt Example propoſed in Art. 145. For 
Jou rank the terms gf that queſtion, accotding to Art. 147. 
Thus, | | 


6 — 9 


* — —— — 
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i 2 ul 9 24 | 
And then work by two ſingle Rules of Three, formed accordi 
to Art. 149. you'll find by Art. 140. that the firſt of the fa 
two Rules of Three will be Inverſe, and the latter Direct. For 
ſaying firſt, if 8 horſes be maintained 12 days (by q buſhels of 
3 how many days will 16 horſes be kept by ſo much 
rovender ? Here the anſwer 6 days will be found out by the 
Rule of Three Inverſe : Secondly, ſaying, if 9 buſhels of pro- 
vender be eaten up (by 16 horſes) in 6 Ja „ in how many da 
will 24 buſhels be ſpent? Here the anſwer 16 days will be found 
out by the Rule of Three Direct. | | 
But if you order the given terms of the ſame queſtion : 
us, g | 
9 BS; + 
5 16 
And then work by two ſingle Rules of Three, formed accord - 
ing to Art. 149. you'll find by Art. 140. that the firſt of the 
ſaid two Rules of Three will be Di and the latter Inverſe. 
For ſaying, firſt, if 9 buſhels of provender laſt 12 days (to 
maintain 8 horſes) how many days will. 24 buſhels ſerve the 
ſame number of horſes? The anſwer 32 days will be found out 
by the Rule of Three Direct. Secondly, ſaying, if 8 horſes 
are maintained 32 days, (by 24 buſhels of provender,) how 
long will 16 horſes be kept by the ſame quantity of provender! 
Here the anſwer 16 days will be found out by the Rule of 
Three Inverſe. | 
Therefore, whenſoever a queſtion belonging to the Double 
Rule of Three is ſeparated into two ſingle Rules of Three, 
de to the preceding Rules) if one happens to be 1 
— 2 that Double Rule is called the Double Rule 
"Haas mg 4 : | 4 
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5% CHAP} W. 
The RULE of FELLOWSHIP, 


1 54. HE Rules of plural proportion are thoſe, by which 
. we reſolve queſtions that are diſcoverable by mort 
Golden Rules than one, and yet cannot be performed by tht 
Double Golden Rule mentioned before in the two laſt 

ters. Of theſe Rules there are divers kinds and varieties 1 


3 
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cording to the nature of the queſtion propoſed; for here the 
terms given are: ſometimes four, ſometimes five, ſometimes: 
more, and the terms required ſometimes more than one, Qc. 

155. Two particular Rules of plural proportion are theſe, the 
Rule of Fellowſhip, and the Rule of Alligation. 

1156. The Rule of Fellowſhip is that, by which in accounts 
among divers men (their ſeveral ſtocks together with the whole 
gain or loſs being given) the gain or loſs of each particular 
man may be diſcovered: As in this Example, 4 and B were 
ſharers in a parcel of merchandize, in the purchaſe of which 4 
laid out 7 J. and B 11 J. and they having fold this commodity, 
find that their clear gains amount to 545. Now here the que- 
ſtion.to be reſolved by this Rule, is, what part of that 54 s. be- 
longs to A, and what to B, according to the rate of the ſeveral 
ſums and ſtocks which they adventured? Again, A, B, and C, 
freight a ſhip from the Canaries for England with 108 tuns of 
wine, of which A had 48, B 36, and C 24, the mariners meet- 
ing with a ſtorm at ſea, were conſtrained for the ſafety of their 
lives, to caſt 45 tuns thereof over-board : Here the queſtion to be 
reſolved, is, how many of the 45 tuns every particular merchant 
has loſt, according to the rate of his adventure. 

157. The Rule of Fellowſhip is either ſingle, or double. 

158. The ſingle Rule is, when the ſtocks propoſed continue 
in the adventure (or common bank) equal times, to wit, one 
ſtock as long time as another. | 

159. In the ſingle Rule of Fellowſhip, take the total of all 
the ſtocks for the firſt term, the whole gain or loſs, for the ſe- 
cond, and the particular ſtocks for the third term ; that done, 
repeating the Rule of Three ſo often, as there are, particular 
ſtocks in the queſtion, the fourth terms produced upon thoſe 
ſeveral operations, are the reſpective gains or loſſes of thoſe par- 
ticular ſtocks propounded : So in the firſt Example above-men- 
tioned 7/. and 111. are the ſtocks, propoſed, whoſe total is 
18. which take for the firſt term: Again, 54s. the common 
gain, is the ſecond term, and 7 /. the felt particular ſtock, is 
the third term of the firſt proportion; whereupon ſay, as 18. 
to $45 ſo 7 1. to another number, which by the DizeR Rule 

ee is 21s. viz, the part of the gain due to 4, who ex- 
pended the 7 /. ſtock. Then for the ſecond proportion, ſay, as 
18 J. to 555 ſo 111. to another number, which by the Rule 
of Three Direct is 33 5. viz. the part of the gain due to B, for 


his 11/7, ſtock, 
As 18: 54:54 7: — 


= | % Is 42 
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Again, in the other premiſed Example, the particular Loſs 
that nppets to 4 i 20 tuns, to B x5, and to C 10 tuns. 
| 48 : 20 
For as 108 : 45 :: 12 2s 
| | 24 : 10 
| 160. The Double Rule of Fellowſhip is, when the lock; 
propoſed are double numbers, v:z. when each ſtock has relation 
to a particular time: Example, A, B, and C, hold a paſture in 
common, for which they pay 45 J. per Annum. In this paſture, 
A had 24 oxen during 32 days; B had 12 there 48 days, and 
C fed 16 oxen there 24 days: Now the queſtion to be reſolved 
by this Rule, is, what part each of theſe tenants ought to pay 
of the 45 /. rent? And here you may obſerve, that the locks 
nb Ie are double numbers, viz. each ftock of oxen has 
reference to a particular time; for the reſpective ſtock of A i; 
7 oxen, and its particular time is 32 days; again, the ſtock of 
is 12 oxen, and the reſpective time is 48 days: And laſtly, 
the ſtock of C is 16 oxen, and its peculiar time is 24 days, 
which, as you ſee, are double numbers. ; 
1561. In the Double Rule of Fellowſhip, multiply each parti- 
cular ſtock by its reſpective time, and take the total of their 
products for the firſt term, the whole gain or loſs for the ſecond, 
and the ſaid particular products of the double numbers for the 
third term: This done, repeating, as before, the Rule of Three, 
ſo often as there are products of the double numbers ; the 
fourth terms produced upon thoſe ſeveral operations, are the 
numbers = ook for : & in the above Example, the product 
of 24 and 32, is 768, the product of 12 and 48 is 576, and the 
product of 16 and 24 is 384, the ſum of theſe ods 181728, 
which is the firſt term in the queſtion; then 45 J. the rent, is 
the ſecond term, and 768 the firſt product, is the third term of 
the firſt proportion: Wherefore I ſay, as 1728 to 45/. fo 768 
to another number, which I find by the Direct Rule of Three 
to be 20 l. viz. the part of the rent that A ought to pay: 
Iden for the ſecond proportion ſay, as 1728 to 4 /. fo 576 to 
15 J. which is the part that B ought to pay: And laſtly, a. 
1728 to 457. fo is 384 to 10. viz. the part that C mull 
pay. a 
1 768 : 20 
As 1728 : 45 :: $576: 15 
384 : 10 | 
A ſecond Example: Three merchants 4, B, and C, enter 
partnerſhip, and agree to continue in a joint adventure 16 
months; A puts into the common ſtock at the ann. * 
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the ſaid term 100 pounds, at 8 months end he takes out 40 
pounds, and 4 months after ſuch taking out he puts in 1 
pounds. B puts in at firſt 200 pounds, at 6 months end he 
puts in 50 pounds more, and 4 months after the putting in of 
the 50 pounds, he takes out 100 pounds. C puts in at firſt 159 
pounds, at 4 months end he takes out 50 pounds, and 8 mo 
after ſuch taking out puts in 100 pounds. Now, at the end of 
the ſaid 16 months, they had gained 357 pounds, the queſtion 
is, how muck of the ſaid gains belongs te every merchant for 
his ſhare ? | 


* In queſtions of thi hi incipally 

| queſtions of this nature, two things are principally to be 
6d obſerved: 1. The whole Ras of partnerſhip, 2. Spe reſpec- 
5 tive time belonging to each man's particular ſtock; ſo here, it 
Ks is evident that the whole time is 16 months, and the particular 


ſtocks and times belonging to every merchant will be as fol- 
lows, VIZ, | 
A. had tool. in the common ſtock for 8 months, 80 
therefore 100 J. multiplied by 8 produces WP 
Alſo 60 J. for 4 months, therefore 60 multiplied by ! a 
4 produces — — 1 240 
Alſo 200 J. for 4 months, therefore 200 multiplied by 8 
4 produces — — 5 00 


The total of the products of money and time for 11840 


A is 6 
B, had 2001, in the common ſtock for 6 months, LA 5 
therefore 200 multiplied by 6 produces 
Alſo 250 J. for 4 months, therefore 250 multiplied , 


by 4 produces — ö 280 
Alſo 1 50 J. for 6 months, therefore 150 — 900 


rr —6æJ..̃̃ñ⁊ĩ . ̃¾ —ůMU h WERE. 


of by 6 produces —ͤ— 

8 The total of the products of money and time wan 

ec , Is — — — — ——— Nes 
—— 


C, had 1504. in the common ſtock for —.— 60D 
therefore 150 multiplied by 4 produces 
Alſo 1001. for 8 months, therefore 100 multiplied by 0 800 
8 — — — — — — — 
Ifo 200 l. for 4 months, therefore 200 multiplied by 
4 produces . . . c 800 
The total of the products of money and time for 
— —ͤ— H' D——. —— 


— 
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Then adding the faid three Totals together, to wit, 1840, 
100, and 2200, the ſum is 7140; wherefore proceeding as in 
e laſt Example, ſay, by the Rule of Three 5 
is to the total gain 357 pounds; ſo is 1840 to 92 pounds the 
gain of 4. 7 as 7140 is to 357; ſo is 3100 to 155 the 
n . Laltly, as 7140 is to 357; ſo is 2200 to 110 the 
ain of C, | 
a 102. The Rule of Fellowſhip is proved by addition of the 
terms required, whoſe ſum ought to be equal to the ſecond term 
in the queſtion, otherwiſe the whole Work is erroneous : S0 in 
the firſt Example in Art. 159. 215. and 33s. being added to- 
ther, are equal to 54s. the ſecond term in that queſtion, 
Tiewice in the laſt Example of the ſame Article, as alſo in the 
firſt Example of the laſt Article, the ſum of 20, 15, and 10, 
the terms required, are equal to 45, the ſecond term pro- 
pounded. 
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163. NH E Rule of Alligation is that, by which we reſolve 
queſtions, that concern the mixing of divers ſimples 
together. 


164. Alligation is either Medial or Alternate. | 

165. Alligation Medial, is, when having the ſeveral quanti- 
ties and rates of diverſe ſimples propoſed, we diſcover the rate 
of a mixture compounded of thoſe ſimples. So 10 buſhels 
of wheat at 4. or (which is all one) 48 d. the buſhel; 40 
buſhels of rye at 35. or 36 d. the buſhel; and 50 buſhels af 
barley at 25. or 24 d. the buſhel; being mixed with 20 buſhel 
of oats at 12 d. the buſhel, the Rule of Alligation Medial ſhews 
you the price of that mixture, 

166. In Alligation Medial, firſt ſum up the given quantities, 
then find the total value of all the ſimples: That done, the 
roportion will be as follows : 


; the ſum of the quantities. is to the total value of the 
imples: | 


les: 
| 95 is any part of the mixture propoſed, to the required rate 
er price of that part. 
-. Repeating again the above Example, I demand how much 
ene buſhel! of that mixture is worth? Now the ſum of 10, 4 
5 


irect, as 7140 


T 


bh 
£ 
* 
4 
7 
.. 
* 
A: 
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II. 7 
40, 50, and 20, (the given quantities) is 120 buſhels; and the value 
s in of the 10 buſhels of wheat at 48 d. the buſhel amounts to 480 d. 
140 Again, the value of the 40 buſhels of rye at 35 d. the buſhel, 
the is 1440 d. The value of the 50 buſhels of barley at 24 d. the 
the buſhel is 1 200 d. And the value of 20 buſhels of -oats at 12 d. 
the che buſhel, is 2404. All theſe values being added together, 
WE their total is 3360 d. Then ſay, by the Rule of Three Dire, 
the if 120 buſhels give 3300 d. what will 1 buſhel yield? The, 
m Rule anſwers 28 4. Therefore a buſhel of that mixture may 
» in be afforded for 28 d. that is, 25. 4 d. which is the reſolution 
to- of the Queſtion propoſed. 
on, In like manner, if it be demanded, what 8 buſhels or a 
the quarter of that mixture is worth, the anſwer will be 224 d. 
10, which being divided by 12, and by that means reduced into 
r0- ; ſhillings is 18s. 8 4. | WEED 
10). In Alligation Medial, the trial of the work is by com- 
: __ total value of the ſeveral ſimples with the value of 
che whole mixture: For when thoſe ſums accord, the operation 
zs perfect: So in the above Example: : 
= & 6: 6 
io buſhels of wheat at 4s. the buſhel, is ——2:0:0 
| E440 buſhels of rye at 3s. the buſhel, is ———6:0:0 
» | 50 buthels of barley at 25. the buſhel, is $ 2:0: 8 
(And 20 buſhels of oats at 12 d. the buſhel, is 1:0:0 
ve All which amount to 14 0 5 
* Which is likewiſe the value of 120 buſhels, at 28 d. or 25. 


4d. the buſhel, for that alſo amounts to 14 /. 

168. Alligation Alternate, is, when having the ſeveral rates 
of diverſe ſimples given, we diſcover ſuch quantities of them, 
as are neceſſary to make a mixture, which may bear à certain 
rate propounded. 

Example. A man being determined to mix wheat at 45. or 
48 d. the buſhel, with rye of 35s. or 36 d. the buſhel, with 
barley of 25. or 24 d. the buſhel and. with oats of 1 s. or 12 4. 
the buſhel; the Rule of Alligation Alternate will diſcover to 
you how much rye, how much barley, and how much oats he 
ought to add to the wheat, in ſuch ſort, that the mixture of them 
all together may bear a'certain rate or price propoſed. 

169. In queſtions of Alligation Alternate, you muſt rank the 
terms after duch a manner, that the given rate of the mixture 
may repreſent the root, and the ſeveral rates of the ſimples 
may ſtand as branches iſſuing from that root: So the above 
Example being laid down, demand how much rye, barley, and 
oats, ought to be added to the wheat, that the mixture of 
altogether may bear the rate or price of 28 d. or 25. 44. the 

G 4 buſhel , 
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buſhel : And therefore, drawing a line of connexion, place 284. 
the given rate of the mixture, upon the left-hand thereof, by it- 
ſelf, repreſenting the root, and likewiſe write the 
other rates propoſed, viz. 48 d. 364d. 24 d. and 124, 48 
one above another upon the right-hand of that line 28 
of * connexion, which rates are conceived to iſſue 
from 28 d. as branches from the root, the fabrick 
whereof appears plainly in the margin. | 

170. Having ranked the terms in their due order, link the 
braiiches together by certain arches, in ſuch ſort, that one that 
is greater than the root or rate of the mixture, may always be 
coupled with another that is leſs than the ſame : So in the pre- 
miſed Example, 48 may be linked with 12, and 36 with 24, or 
otherwiſe 48 may be coupled with 24, and 36 with 12, and 
then the work will ſtand thus: 


14 —/ 24 
I2 12 
171, Having alligated the branches and found the differences 
betwixt them and the root, write the differences of each branch 
juſt againſt its reſpective yoke-feHow, So the branches of the 
xample aforegoing being linked after the firſt manner, and 
the difference between 28 and 48 being 20, place 20 juſt 
againſt 12, the reſpective yoke-fellow of 48. Again, 16 being 
the difference between 28 and 12, write it juſt againſt 48. In 
like manner 8 being the difference between 28 and 36, place it 
right againſt 24. And laſtly, 4, the difference between 28 
and 24, write juſt againſt 36: In the end the whole fabrick of 
the Work (as the branches are thus linked) will ſtand as in this 
Example, 


48 48 
6 —- ; 6 
28 . 3 Or thus, 28 Mug 


2 116 
* 3 5 | 4 
24 8 
12 20 


172. And the differences thus placed will anſwer the queſtion; 
for if to 16 buſhels of wheat at 4s. per buſhel, be added 4 
buſhels of rye at 35. 8 buſhels of barley at 25s. and 20 buſhels 
pee I's. the price of a buſhel of the mixture will be 
25. 4d. | 

Fo 


. 1 
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For 16 buſhels of wheat at 45. are worth 66... 


rye 35. 12 
| ; barley 25. Re 
20 Oats 15. 20 


Therefore 48 buſhels of the mixture are worth 1125, 
And 1 buſhel thereof is worth f 5s. =4= 25. 44. 
I S er after the other manner, 
the Work will be thus diſpoſed: | 


8 | 

36 | | 16 
28 24 10 

12 | 8 


For in this Caſe 48 has 24 for its yoke-fellow, and the re- 
ſpective comrade of 36 is 12; and here the interchangeable 
placing of the differences (as in the premiſed Examples) is that 
which is more particularly termed Alternation. 

174. The numbers thus found will alſo anſwer the queſtion. 

For 4 buſhels of wheat at 4s. are worth 165. 


16 rye at 3s. 48s. 
20 barleyat 25, - 40 5. 
8 oats at 15. 85. 


— 48 buſhels of the mixture are worth 1125. as be- 
aq 


175. When one branch is linked to diverſe other branches, 
and not to one alone, the differences ought to be as often tran- 
ſcribed, as it is ſo diverſely linked. So in the premiſed Ex- 
ample, you may (if you pleaſe) conceive 12 to be coupled both 
with 48 and 36; likewiſe 24 may be conceived to be linked 
with the ſame 48 and 36; wherefore the difference between 
28 and 12 being 16, write it againſt both 48 and 36. In 
like manner the difference between 28 and 24 being 4, write 
it Iikewiſe over-againſt the ſame numbers 48 and 36. Again, 
20 being the difference betwixt 223 


28 and 48, place it juſt againſt 48 116 

24 and 12; and 8 being che dif- 6 6 x: 

ference between 28 and 36, write g 3 TT 

it likewiſe over-againſt the ſame 0 24< 20 8. 
12 


numbers 24 and 12: All this per- 
— whole frame of the 
work will ſtand as in the Margin. 

2 - f 176. When 


20 8. 
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176. When, in one and the ſame line, there are found more 
differences than one, add them together, and write the ſum 
juſt againſt the ſame differences beyond a ſtraight line drawn 
towards the right-hand of the Work. 
So in the laſt Example, the ſum of 16 and 4 (the differencey 
placed Juſt againſt the firſt branch) being 20, write it over- 
againſt the ſame differences, beyond the new line drawn upon 
the right-hand of the Work, and fo conſequently the reſt in 
their due order, as appears by the Work -hereunto annexed. : 
Bs | | 


„ &% R © +. 


Therefore 96 buſhels of the mixture are worth 224 5. 
And 1 buſhel is worth Y# = A as before. 


48. — 16 4. | 20. p 

36 [16 4 20. 85 

28 METS 8 

24< 20 8. | 28. ö 

1 20 8. | 28. | 5 

Which numbers are a third anſwer to the queſtion. 5 
For 20 buſhels of wheat at 45. are worth 80s. | 
20 rye at 33. 50s. 5 

28 barley at 25. | 565. : 

28 - oats at 1s.” 28 3. 


177. The reaſon of theſe combinations and the alternate 

placing of their differences will appear from this plain conſi- 

deration, via. that whatever is loſt by ſelling any quantity whoſe 

given price exceeds the mean, is gained again on the quantity 

alligated thereto, whoſe given price is leſs than the mean. 
Thus, in the Example work d in Art. 171, and proved in 

Art. 172. | ! | - 

By ſelling 16 buſh. at 28 d. 

| — 3 48d, c you loſe 16 X 20 = 3200. 

And by ſelling 20 buſh. at 28 d. j l 8 

a which are worth but 124. J Jou gain 20 & 16 = 320 

Again, by ſelling 4 buſh. at 28 4. 

hos nas. hf | 354 you loſe 4X 8 324 
But by ſelling 8 buſh, at 289. j ; SI 

which are worth but 24 d. J Jou gain BX 4= 32 


. 178. Take this for another Example: It is required to mix 
wheat at 48 d. the buſhel, with rye of 36 d. the buſhel, with 
barley of 24 d. the buſhel, and with oats of 12 d. the buſhel; 
and the queſtion now is, how much rye, barley, ang oats ought 
a Fo * . to 
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to be added to, the wheat, that the entire mixture may be af- 
forded at 16 d. the buſhel? Here the branches of this queſtion 
(according to Art. 170.) ought to be linked : Thus, 
2 | 
36 


12 
And as for the Alternation of the differences, it is evident 
(by Art. 176.) that the difference between 16 and 12 being 4, 
ought to be thrice tranſcribed, v:z. firſt, juſt againſt — > 
againſt 36, and laſt of all againſt 24. Again, 32 the difference 
between 16 and 48, as alſo 20 the difference between 16 and 
36; and laſtly, 8 the difference betwixt 16 and 24, ought all 


to be placed juſt againſt 12. 
48 4 


, 36 + 
4 — 4 
32. 20. 8. | 60 


Þ >> 


I 


179. Again, determining to mix wheat at 48 d. the buſhel, 
with rye of 36 d. the buſhel, with _ of 24 d. the buſhel, 
and with oats of 124. the buſhel, I deſire to know how much 
of each I ought to take, that I may afford the whole mixture 
at 40 d. the buſhel : Here the whole Work being ordered ac- 
cording to the Rules foregoing, will ftand as follows, 


48 4. 16. 28. | 48 
| 6 8 8 
5 - 8 8 
I2 8 8 


180. A man intending to mix wheat at 48 d. the buſhel, 
with rye of 364. the buſhel, with barley of 24 4. the buſhel, 
with peaſe of 16 d. the buſhel, and with oats of 12 d. the 
buſhel, defires to know how much. rye, .barley peaſe, and oats 
he ought to add to the wheat, that the whole mals of corn ſo 
mixed may be afforded at 20 d. the buſhel. This queſtion be- 
ing thus propoſed, the terms of it (by the Rules foregoing) may 
be alligated, and the differences of the terms alternated, as 
follows ; . a | 
£1 20 
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48 . - 
36 4 . 4 
204 24 4. 8. 12 ; 
16 28. 16. 4. 48 
12 | 4 4 


181. When two kinds of things only are given to be mixed, 
this Rule of Alligation will give but one anſwer ; for inſtance, 

Suppoſe it were required to mix brandy at 8s. per gallon, 
with cyder at 15. * — ſo as to make the mixture 
worth 8 5s. per gallon? The operation would ſtand as below. 


#3) | 


And the anſwer will be 4 gallons of brandy, and 3 0 
cyder. 

8 182. Nevertheleſs let it be obſerved that any other two num- 
bers that are in the ſame proportion to each other, as 4 and 3, 
- will alſo anſwer the queſtion. Thus 8 and 6, 12 and q, 1h 

and 12, Cc. are anſwers to the queſtion: For in theſe the 

uantity of the mixture is the double, triple, quadruple, Cs. 
of the quantity in the former; and fo are the parts of which 
it is compoſed. | 

183. If three kinds of things are given to be mixed, the 
Rule of Alligation will give but one anſwer ; but then, as be- 
fore, all numbers that are in the ſame proportion between them- 
ſelves, as the numbers which compoſe that anſwer, will allo 
ſatisfy the queſtion, 

184. But this is not all, for by the help of an artifice, now to 
be explained, innumerable other anſwers may be obtained, the 
2 compoſing which are not in the ſame proportion as the 
above. 

Let it be required to mix brandy at 8 5. per gallon, with wine 
at 7 s. per gallon, and cyder at 15. per gallon, ſo that the 
mixture may be worth 5 ſhillin s per gallon? The Work by 
the Rule of Alligation will ſtand as follows, 


r 23 


5 

8 4 4 f 

\ 0 
537 4 4 . 

x [32 | 5s 


| Which ſhews that 4 gallons of brandy, 4 of wine, and 5 of 
cyder will anſwer the queſtion, . Fer 
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For 4 wang of brandy at 8 s. per gal. are worth 32 6. 
4 ditto 


wine at 7s, ditto 28 5, 

| $5 ditto cyder at 1 5. ditto 55. 
Therefore 13 ditto of the mixture are worth 65 6. 
And 1 ditto | is worth $5s. = 55. 


Now let us ſuppoſe, that it ſhould be determined to uſe 5 
gallons of cyder in the mixture conſtantly, but to uſe any quan- 
tities of __—_ and wine that will anfwer the queſtion. ; + 

Then _ e quantity of brandy be increafed or diminiſhed 
by 2, the difference between the prices of the wine and mixture 
it at the ſame time the quantity of the wine be diminiſhed or 
increaſed by 3, the difference of the prices of the. brandy and 
mixture. | | ; 0 

That is to ſay, to (4) the quantity of brandy given by the 
above anſwer, add 2; and from (4) the quantity of wine, 
take 3; ſo ſhall the ſum 6, and difference 1, be reſpectively 
quantities of brandy and wine, Which mixed with 5 gallons of 
cyder will anſwer the queſtion, 

For 6 gallons of brandy at $s. are werth 48s. 
1 ditto wine at 7s. is worth 75. 
5 ditto” cyder at 1s. are worth 5s. 
Therefore 12 ditto of the mixture are worth 60s. 
And 1 ditto is worth 12. = 55. 

Again, if from (4) the quantity of brandy given in the firſt 
anſwer, 2 be ſubtracted ; and if to (4) the quantity of wine, 
3 be added; then will 2 and 7, the remainder, and ſum, be 
reſpectively quantities of — and wine, which will anſwer 
to the queſtion. 
the For 2 gallons of brandy at 8s. are worth 165. 
the | 7 ditto wine at 75. are worth 495. 
J ditto cyder at 15. are worth 5s. 

r Therefore 14 ditto of the mixture are worth 70 5. 
by And 1 ditto is worth 42s. = 55. 
185. Now if inſtead of the numbers of the firſt anfwer 4, 4, 
and 5, larger numbers in the ſame proportion, viz. 12, 12, and 
r;, were taken, the following 8 anſwers would be found by in- 
creaſing and diminiſhing the quantities of brandy and wine as 
— the quantity of cyder remaining conſtantly 15, 
x. 


Brandy 18. 16. 14. 12. 10. 8 EL HI. 
of Wine 3. 6. 9. 12. 15. 18 . 21 24 » 27 


or 


Cyder 15 . 15. 15. 16. 15. 18. $$18 15/0 
15 5 
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And if, inſtead of theſe, till larger numbers in that-propor- 
tion, or in proportion as any of the laſt found anſwers, be al. 
ſumed; a greater number of other anſwers may be found. 
186. If inftead of ſuppoſing the quantity 4 cyder invariable, 
the quantity of brandy be taken for ſuch ; then an infinite num- 
ber of aniwers may be found, by continually increaſing the 
quantity of wine by (4) the ditterence between the prices of the 
cyder and mixture; and the quantity of cyder by (2) the diffe- 
rence between the prices of the wine and mixture. 
Thus, aſſuming the ſecond anſwer 6, 1, and 5, as the baſis 


of our work, and eſteeming the 6 gallons of brandy as invari- 
able, the following ſyſtem of anſwers will ariſe. 


Brandy 6. 6. 6. 6. 6. 6. 6. 6. 6 &c 
Wine 1. 5. 9.13.17 . 21. 25 . 29 . 33 Ce. 
Cyder 5. 7. 9 + 11. 13. 15 . 17 . 19. 21 &. 
187. Laſtly, eſteeming the quantity of wine as invariable, 
the quantity of brandy muſt bg increaſed by (4) the difference 
of the prices of the _ and mixture; and the quantity of 
ou muſt be increaſed by (3) the difference of the prices ol 
e brandy and mixture. | = 
\ Thus taking the third anſwer 2, 7, and 5, as the baſis, and 
making 7 invariable, theſe anſwers ariſe, ' 


Brandy 2. 6.10.14. 18 . 22. 26. 30 Ce. 
—_—_— yt... 7 7.7 -::7 ee. 
Cyder $5. 8. 11. 14. 17. 20. 23. 26 Cc. 
188, When there are 4 kinds of things to be mixed, and 
two of them are of greater value, and the other two of leſſer 
value than the mixture; the Rule of Alligation will give three 
anſwers, as in Art. 172, 174, 176. with either of which, « 
with any numbers that are in the ſame proportion among them- 
. ſelves as thoſe, as a baſis, innumerable other anſwers, conſiſting 
of numbers which are in different proportions among them- 
ſelves, may be found, by making any two of them invariable, 
and changing the reſt in the manner as above. p 
Note 1. That the number by which the quantity of any ſim. 
ple is to be varied, is always the difference between the price of 
the mixture, and the price of the other ſimple, which in any 
operation is conſidered as variable. | 
Note 2. That if the ſimples, which in any operation, are con- 
ſidered as variable, be both of greater, or both of leſs value than 
the mixture; then while the one is increaſed, the other mul 
be diminiſhed ; but if the one be of greater value than the mix 
ture, and the other of leſſer, then they muſt be both increaſed, 
or both diminiſhed, _ 2 160 
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189. Let it be required to mix brandy at 8s. wine at 7s. 
der at 15. and water at nothing per gallon together; ſo 


he mixture may be worth 5 s. per gallon? _ 
The three anſwers, by the Rule of Alligation, are as follow. 


8 5| 8 f 8 4] 
7 4 
5 — 5 7 5 5 7 $2459 
I 2 I 3 11 3,2151 
1 "27 3,25 


Now taking the laſt anſwer for the baſis of our operation, 
ſhall have | ; 


Brandy 9. 14 + 19 + 24 + 29 . 34 « 39 « C.. 
Wine 9 » 9 9 9 + 9 9 » 9. c. , 
 Cyder Se ({- 3: 5+ $$" Sl 

; ater 5 II. 14 « 17. 20. 23. Cc. 


Making the Brandy and Cyder invariable. 
Brandy 9. 9 9 9 9+ 9. 9. &c. 


nd Wine 9g. 14. 19 » 24. 29 34. 39 » Ce. 

_ F. 3 «; $ +: $5 $50: Cn Wh 

ater 5. 7+ 9 II 13 » 15. 17. Ce. 

Making the Wirte and Water invariable. | 

Brandy 9. 13 + 17 + 21. 25 + 29 « 33 » Oc. 

nd | 

10 Wine T 

*r _ 5. 8. 11. 14. 17 . 20. 23. Ce. 

by ater 5  ITÞ LIT 99 OS 7 
em- Making the Brandy and Water invariable. 

ling Brandy 9. 9. 9- 9+ 9 9 . Ce. 

bl Wine 9 135 17 21 25 1 ., 33 4 Ee. 


Cyder 5. 7. 9. 11 13. 15. 17. Ce. 
Water „ 6 > SW 


Brand > 0. 
Wine . - 


coir . Cyder 10, 5 0 
= ; ater 1. 5. 9 
> Or taking 4 other numbers in the ſame proportion as 9. 9. 3 
ſed, nd 5. viz. 30. 36. 20 and 20. 
| Brandy 


* 
/ 
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Ban 36 36 36. 36 36 36 36 36 
Wine 36 36 36 36 36 36 36 36 
-» 40 35 30 25 20 15 10 5 
Water 4 4 10 20 24 28 22 


| Laſtly, making the Cyder and Water invariable. 
Brandy Sc. 44 - 42 - 40. 38. 36. 34 . 32. 30. 28 Cr. 
Wine nen. Se. 

der Cc. 20. 20. 20. 20. 20. 20. 20. 20. 20 &c, 

ater &c. 20. 20. 20. 20. 20. 20. 20. 20. 20 C. 


190. Not only the ſets of numbers thus found, but their i 


ſums and differences will alſo be anſwers : 

Brandy, Wine, Cyder, Water. 
Thus from er to 42 27 - 20 20 
Take or adi 9 9 10 1 | 
The remainder 33 18 10 199 will be anſwersto 
And ſum n 221 the queſtion. 


191. Alligation Alternate, is either Partial, or Total. 
192. Alligation Partial, is, when having the feveral rates 
of diverſe ſimples, and the quantity of one of them given, we 
diſcover the — quantities of the reſt, in fuch ſort, that a 

mixture of thoſe fimples being made aceording to the quantity 
given, and the quantities ſo found, that mixture may bear a cer- 
tain rate propoſed. | 

Examp. Suppoſe it were required to mix brandy at 8 5. pr 
gallon, and wine at 7 5. with 10 gallons of cyder at 2 s. fo that 
the mixture may be worth 5 f. per gallon. | 

Proceed as before in Art. 170, &c. to alligate the prices, an 
alternate their differences. 


8. [4 | 4 
11. _ 


Then having by this means obtained ſuch quantities of the 
ſeveral ſimples as will make a mixture of the price propoſel, 
ſay, | | 
3 (5) the quantity of eyder found by alternation, 

Is to (10) the quantity of ditto given in the queſtion; 
So is (4) the quantity of wine and brandy per alternation, 
To (8) the quantity of ditto required. 


Note, This proportion may be applied to any of the anſwe 
1 


ſound by the other directions. 


FAR, 


- 
. — 
* 
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Now having found one anſwer n 
ads may be ound by 4, 184. Thr, 25 
12. 10. 3.36. &4n 2 
Wine a. 35 1 64 
Cyder - 10. 10. 10 Is 10 
. By By which means, other five anſwers are obtained as above, 
dee the proof of the two extreme anſwers below. 
WE ons of brandy at 8s. are worth 96s. 
wine at 75: ditto I45. 
to ditts cyder at 15. ditto 105 


— — of the mixture are worth I205. 
— is worth fs. — 
gi of brandy at 85. are worth 16s. 

wine at 7s. ditto 1196 
* ditto cyder at 15. ditto 10. 
ore 20 ditto of the mixture are worth 1455 
And 7x ditto | is worth 43 1. = $65; 


q4: Alligation Total, is, when inſtead of the quantity of 
ny 1 ſumple, the quantity of the mixture is given, to- 
| dee wht thn palces of tha aaiarure, and the ſeveral ſimples 
Wt which it is to be compoſed, 
Examp. Let it be uired to mix brandy at 8s. wine at 75. 
Ind cyder at 15. per gallon together, ſo that the mixture may 
ontain 26 gallons, and be worth 5 5. ay) 


eit il 


* 
1. 


to 


Im prices being alligated, and their differences being alter 
pr ed as before, vix. | 
that 8 4 4 
„ | &.*; 


13 
Add the numbets which compoſe the anſwer together; and 
a, : 
is [1) th total of the rixture for altematon 
2 r given in the queſtion; 
abet and 5) the ſeveral dies of the lumples Ser 


rnation, 
To ty 8, and 10) the quantities of the ſaid ſimples required. 
| 7 One anſwer being thus obtained, others may be found 


m. Let the quantity of that ſimp le, whoſe value alone is 
reat e leſs than the value of he mixture, be increaſed ar | 
H diminiſhed, 


— 
— —— üàäwä ͤ ä — — — 
— —— 
* 


1 


| 8 E of the other two ſimples, brandy and wine and thi 
_ 


| tity of the 


H* 


| "Therefore 26 ditt of the mixture are worth 1305. _ 
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diminiſhed, by the difference of the differences between the 
prices of the other two fimaples and the price of the mixture. 
2. Of the ining two ſimples, let the quantity of thx 
ſimple whoſe value is eſt from the value of the mixture, 
be increaſed or decreaſed (according as the former is) by te 
fum of the differences, between the prices of the two 
ſimples, and that of the mixture. , 
3. Let the quantity of the remaining ſimple be decreaſu 
or increaſed, alſo, by the ſum of the differences, between the 
prices of the other two ſimples, and that of the mixture; bu 
"obſerve, that the quantity of this ſimple is to be decreaſed, w 
thoſe-of the two former are increaſed ; and the contrary. _ 
In the Example before us, the value of cyder is alone |: 
than the value of the mixture: Alſo the differences betwen 


e mixture are ſeverally 3 and 2, the difference of which 
differences is 1; therefore (10) the quantity of the cyder, my 
be increaſed or diminiſhed by 1, that is, it may become 11 org, 
- Of the other 2 ſimples; the value of the is farthef 
from that of the mixture; alſo the prices of the two {in 
ples, wine and eyder, differ from the price of the mixtur, 
ot and 4, whoſe fum is 63 therefore (8) the qua 

randy, may be increaſed or diminiſhed by 6, 1 
become 14. or 2. 7 : 
Laſtly, the quantity of the wine (8) may be diminiſhed u 
increaſed by (7) the ſum of 3 and 4, the reſpective difference 
between the prices of the brandy and cyder, and that of wei 
mixture; that is, it may become 1 or 15. 

Thus are two more anſwers to the queſtion obtained, which, 
with the former, may ſtand as below. 
Brandy: 14 . 8 2 

—_ I: 3 Ix. 

Cyder 11 . 10 - 
The proof of the two laſt anſwers follows : 

14 — of brandy at 8s. are worth 1125. 

x ditto 


OBI BP ores WAH 


4 wine at 79. ditto a 75. 
II ditto cyder at 1s. ditto 115. 
Therefore 26 ditto of the mixture are worth 1305 


r 
\oain 2 gallons at 85. are worth 165. 
22 $4 os wine” at d. ditto 1055. 

9 ditto cyder at 1s. ditto 


95 . 
Gita 


0 
- 

: 
= 
A 

5h 
1 

4 


og . e 
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196. Nite; Thi if there be 4 ot more fimples out of whi 


de mixture is to be compounded, then t or more of them in 


be conſidered as invatiable; ſo that there may be only 3 vati- 
able; and thoſe, ſo that one of them may be of a contrary 


1 aue, with reſpeRt to the price of the mixture, from the other 


1 Tis tequired to mix fuch a quantity of brandy at 


38, wine at 75. cyder at 15. and water at 0s. per gallon, as 


. worth 55. 


Hake . the two following proportions 


| Brandy, Wine, Cyder, Water, 
Among the iſt found anſwers 9 9 v5 5 
Among the third g 414. + 5 2 
oo . 18 23 416 12 


drag) ——F 
. 4. making the water invariable we ſhall have per 


art. 195. | 
Brandy 36 30 24 18 12 6. 
Wine © 1 $ 16 23 30 37: 
nn 3 
ater 12 12 12 12 12 18. 
Wo Making the cyder invariable, will produce 
Ray... ..-: 29: 10 4 212: 5:4 
Num 7215 23 31 9 
oo 10 % 1% 1e. IO... - 
ater i 13-14 »..38.- 10 


3*. Making the Wine invariable, gives | 
Brandy 19 . 18 . 14. 
Wine 23 27 « 23S 
bo 10 . 10 : 
* | 
Laſtly, making the 3 RET" we have 


, Brandy 18 * 18 1 18. 0 
Wine 24 « 27 . 23. 
Cyder 3 „ 10 17 

al 


« 12 6. 


Ro * 
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197. If you are inclined to find more anſwers you may, fv 
Wat, — any number invariable from 5 to N 
Oy 5 ditto „ . 9 6 2 to 18. 
Wine, ditto * 2 to 30 
Brandy, ditto .* . * . ' 4 to 36. 

For ſince, in ſome of the above anſwers, thoſe quantities have 
been produced; therefore tis highly probable, that all the in- 
termediate numbers may have place in ſome of the anſwers, 
and perhaps ſome out of thoſe limits. Bo 

Example. Suppoſe it were required to make a hogſhead ei 
mixture, of the ſame ſimples, and at the ſame prices; but ſo 
that there ſhould be juſt 16 gallons of wine. 

When the water was made invariable, this anſwer among 


B 24]EVv Co r 
Wine 16 8 8 8 8 5 18 16 is 
Cyder 11 E495 > 1 3 + 12 +» 19 
Water 12 2 88828 19 12 3 


198. But if, inſtead of gallons, you will mix by pints; then 
(making the ſame number of gallons, viz. 24, 16, 11, 12, 0 
their equivalent number of pints, viz. 192, 128, 88, 9b, the 
baſis of the operation) more anſwers may be produced, 
Bran, Sc. 197.1 96. 195. 194.193. 192. 191. 190. 189. 188.187. C.. 
Wine&c.128.128,128.128.128.128.128.128.128.128.128.2 
Cyder&c. 48. 56. 64. 72. 80. 88. 96.104.112.120.128.&. 

at. c. 131. 124. 117. 110. 103. 96. 89. 82. 75. 68. 61.80 


The two extreme anſwers are proved below. 


97 pints of brandy at 1s. per pint are worth 96 17+ 
1328 ditto wine os. 104d. ditto 51. 124. 
48 ditto cyder os. 129. ditto ol. 65. 
131 ditto water | ol. o- 


Therefore 504 ditto or 63 gal. of the mixture are worth 150. 13. 
And 1 gallon thereof is worth % f. = 55. 
Again 187 pints of brandy at 1 5. 8 worth gl. 7 


© 328 ditto wine at os. fog d. ditto 51. 12 

128 ditto cyder at o. 1 d. ditto ol. 105 

61 ditto water ol. 05. 

— g * —— 

Therefore 504 ditto of the mixture are worth 151.155 
as before. 


c HA 


- - * * 
4 „ +4» 


18 


. H 4 


= 
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CHAP. XIV. 
The Application of Alligation to the mixing of 


Metals, according to their different Fineneſs; and 
to the Compoſition of Medicines. | 


100 LLOY is a fort of coarſe ſilver or copper, or ſome 
| baſe metal, with which goldſmiths mix gold or fil- 


ver, to abate the fineneſs thereof. 


An ounce of gold is divided into 24 parts, called carracts; 
ſilver into 20 parts, called penny-weights z 


therefore to diſtinguiſh fineneſs of metals, ſuch gold as will 
WT abide the fire without loſs, is accounted 24 carracts fine; if it 
W loſe 2 carracts in trial, it will then be 22 carracts fine. 

= Silver is valued in ounces, and a pound of ſilver which loſeth- 
nothing in trial, is called 12 ounces fine; but if it loſe 2 penny- 
| _ it is then ſaid to be 11 ounces 18 penny-weights. 


Examp. A goldſmith hath 20 ounces of gold at 20 carracts 
fine, and would mix it with ſome at 22 carracts fine, and ſome. 
of 24 carracts fine; how much of 22 and 24 carracts fine, 
and how much alloy, muſt he mix with the 20 ounces of 20 
carracts fine, ſo as the whole maſs may be 18 carracts fine. 

Firſt, ſet down the values in order as uſual, with the mean 
value, and in the plate of the alloy, becauſe it is not accounted 
of any value, place a cypher; then alligate the values, and al- 
ternate their differences as uſual, per Art. 171, Cc. 


18 


102 
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The Application of Alligation to the Compoſition of Medicine 


200. Medicines and Simples, i in reſpect of their qualities, are 
conſidered in ſome of theſe five Ways, viz. either as they arg 
hot or cold, m or dry, or as they are temperate; fo that 
ſuch ſimples or medicines as work heat in our bodies, are faid 
to be hot; ſuch cold, as are the cauſe of coldnels, &c. 

The'mean or middle between the extreme qualities 'of heat 
and coldneſs, alſo between eſs and moiſture, is called tem- 

perate, or the tern lg Tore fue od «thr: 


qual htc moiſt, and dry, differs in four degrees; ſo 

a medicine or ſimple is ſaid to be either tem thind or found 
elſe hot cold, moiſt, or ary, in the firſt, ſecond, fourth 

201. If the numbers 1 2, 3, 4, 5» 6, 7,8, » be placed as 
ab Lore rd debit, — 

) and the ſuperior numbers 6, 7, 8, 9, will be I, 2, 3 4 
which may repreſent the 4 degrees of the qualities hot an 
dry; likewiſe the differences between 5 and the inferior num- 
bers 4, 3, 2, 1, will be 1, 2, 3, 4, which may repreſent the 
4 degrees of the qualities cold and moiſt, the temperature repre- 
— 7A o, rw gag mean or middle from whence the ſaid 


livgrees do 


TD O 

2 7 0! 

EN : 

B 01 

l 27 abbr hat 9 
7 and ary. cc 
6] 1 | of 
510 Tampratare, of 
4 1 a 0 
3 | 2 Qualities cold D 

23 andmo N. 

471145 

1 8 

202. Since the Rule of Allgation 4 Alternate requires, that cl 


foo ings things miſcible, the one muſt exceed the mean np Bar +; 
and the other be leſs ; therefore the queſtions of Alligation in 
this kind are to be worked with the —_— in the aforeſaid 


column AB: For by them the 353 qualities are di- 
cnc ding plices you eln hat 1 6 


and for diſtinction ſake, thoſe numbers in the ſaid column AB, 
ay be called the Indices or Exponents of the degrees; which 
Tadices are to be uſed in the ſame manner, as the prices of 


are ¶nerchandizes in the queſtions of Alligation Alternate, and theres - 
are ore thoſe Examples may be compared with theſe. + 
hat 203. Prop I. Having divers ſimples whoſe qualities are known, 


Wo make a compoſition or mixture of them, in ſuch manner 
What the quality of the medicine may be ſome mean among 
ee qualities of the ſimples, and the quantity of it any quantity 
ſſigned. k 

W Example 1. An Apothecary has four: ſorts of ſimples, A, B, 
WC, D, whoſe qualities are as follow, viz. A is hot in the fourth 
egree, B is hot in the ſecond, C is temperate, and D is cold 
Win the third degree; the queſtion is to know what quantities 
Wof each of them _ to be taken, to make a medicine, 
Wwhoſe quantity may 

Wdegree of heat? Seek in the aforeſaid column A B, for the 


Wor A which is hot in the fourth degree, take 9 ; for B which 


done, rank thoſe numbers in the ſame manner as the prices of 
id WT merchandizes in the queſtions of the 1 3th Chap. viz. deſcend 
from the higheſt degree of heat to the temperature, and ſo pro- 

ceed downwards to the degrees of cold, ſetting 6 the Index 

or Exponent of the mean quality propounded, which is 1 de- 

gree of heat, as common to them all: Then, by crooked lines 

or otherwiſe, connect two ſuch Indices, whereof one may be 

greater than the mean, and the other leſs, and proceeding ac- 
cording to Art. 171, Cc. you'll find that to make a medicine 
of g ounces, and the quality reſulting to be in the firſt degree 

of heat, you muſt take 1 ounce of K (being that fimple which 

was hot in 4*.) 4 ounces of B, 3 ounces of C, and 1 ounce of 
D, as will be manifeſt by the proof. 


* hea = 
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3 * f Cdn Ros 
AG - _ ———C— 4 


12 ounces, and the quality in the firſt 
Indices or Exponents of the qualities of the ſimples given, viz. + 


Wis hot in the ſecond, take 7; for C which is temperate, take 5; 
and for D which is cold in the third degree, take 2: That | 


— — 
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204. By the Rule 7 Proportion you may increaſe the medi. 
cine to the quantity of 12 ounces, and yet the quality to con- 
tinue in the firſt degree of heat, according to the following 


0 


operation. 
| 8 9 8 © 
n 
9 1: : 12: [4 5 
924 :: 12:5 [of B i 
73 $8 BY WL 3 = 
9:1:;::12;15|of D n 


The Quantity aſſigned 12 Ounces. 
By the other connexions of the qualities, other quantities of 


every ſimple would ariſe; but that, and the method of finding 
anſwers in other proportions, have been ſufficjently manifeſt] 
in the laſt Chapter. | 
Example 2. Suppoſe there are five ſimples, A, B, C, D, E, 
whoſe qualities are as follow, viz, A is hot in 30. B is hat in 2. 
C is hot in 15. D is cold in 1. E is cold in 3. and it is re- 
quired to mix 4 ounces of B, with ſuch quantities of the reft, 
that the quality of the medicine may be temperate ? 


O = The Proof. 


ein 7 


| W. 4 | | 12 
| I == 
4 = 


6 = 
42 


e Ml, „ 
W ova 044 


> | 
A] 8% 8 
B | 7x 7 
C | 6 24 
DAN 24 
E | 2* 2 


( 


$4” a 
x 


13 13) 6508 


Proceed as before, fo you'll find that to make a medicine of 
13 ounces, and the quality of the form reſulting to be tem- 
perate, you muſt take 1 ounce of A, 1 ounce of B, 4 ounces of 
C, 6 ounces of D, and 1 ounce of E: Then ſince the quan- 
tity of B, in the compoſition propos d, is limited, viz. 4 ounces, 
find numbers which may be in fuch proportion to 4 {the quan- 
tity of B aſſigned) as the numbers 1, 4, 6, 1, (the quantities 
of A, C, I E. in the aforeſaid compoſition of 13 ounces) at 
to 1 (the quantity of B in the Ta compoſition) in manner 
ö * 


. 
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3-3-5: 

:4::4: 16 of Ch tobe mixed with 4 
6::4: 24 ofD ounces of . 
I : | 


cf. Prop. II. A Medicine being compounded of feveral 
Wſimples, whoſe qualities and quantities are known, to find the 
egree of the form reſulting, vi. the exact temperament of the 


W Example 1. Suppoſe a medicine to be compounded of two 
Wſimples, viz. 6 qunces of B hot in 4”. and 3 ounces of C hot 
Wo z. ad it is required to find the temperament of the medi- 


tine, viz. the degree and quality reſulting from ſuch mixture? 
ng Seek in the aforeſaid column AB for the Indices, of the re- 
ted WWſpettive degrees and qualities of the ſimples given, and diſpoſe 
chem — in ight againſt their reſpective quantities; 
E, chen — 1 each Index by its reſpective quantity, and divide 
.be ſum of the products by the ſum of the quantities: So will 


. quotient be the Index of the degree, and quality of the 


8 1 
3 
9956 54 
| +3 = 24 
arts Rs 
$9 in the faid Example, the quotient will be ſound 87, which 
dhe Index of 35 degrees of heat; and therefore the ſaid me- 
licine is hot in 35 degrees. | x 
Example. 2. Suppoſe a medicine to be compounded of 4 ſim- 
ples, whoſe qualities and quantities are known, viz. 2 ounces 
of A hot in 30, 3 ounces of B hot in 22. 4 ounces of C tem- 
perate, and 5 ounces of D cold in 4*. and let it be required 
to find the quality reſulting from ſuch mixture. According 
the aforeſaid Rule, multiply each Index by its reſpective 
rantity, and divide the ſum of the products by the ſum of 
e quantities, ſo the quotient is 4}, which is the Index of $ 
leprees of cold (for the difference between 5 the Index of the 
Mmperature, 43 the Index found, is + degrees of cold) 
Which is the quality of the ſaid medicine, 
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Example 3. Suppoſe a medicine to be compounded of ſeveral 
ſimples, whoſe qualities and quantities are as follow, viz. 4 
ounces of a ſimple which is cold in 2. and moiſt in 1*; 5 
ounces hot in 3*. and (in refpe& of dryneſs and moiſture) tem- 
perate; 3 ounces hot in 25. and dry in 2®; 6 ounces hot in 17 
and moiſt in 4˙; 4 ounces cold in 39. and moiſt in 20; the 
queſtion 1s to Love the temper reſulting? © 

In the reſolution of this queſtion there muſt be two diſtin& 

ions, each of them like that in the laſt Example, viz. 

1. Find in the ſame manner as before, the degree I 
reſulting from the commixture of the qualities hot and cold; 
ſo you'll diſcover 5x4 which is the Index of 2 of heat 
(for the difference between 5, the Index of the temperature, 
and 5x7 the Index found, is 23 degrees of heat.) 


buy 


Po 
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2. Seek in the ſame manner, the 
mixture of the qualities dry and moiſt; and you 
which is the Index of 174 degree of moiſture ; 
lity of the ſaid medicine is 7+ degree of heat, and 1 degrer df 
moiſture, as by the operation is manifeſt, 


206. Prop. III. To augment or diminiſh a Medicine in quality, 
| according to any degree a | 1214 
Suppoſe a medicine to be compounded as follows, viz. 1 dram ei 
a ſimple hot in 4*. 2 drams hot in 3?. 2 drams hot in 20. hs 

| 2 | | 
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ot in 1. 1 dram cold in 10. and 1 dram cold in 2%. Then 
n che quality of the faid medicine be in 14 d of heat 
. is manifeſt by the ſecond Propoſition). Now Tet it be re- 
Wcuired to 7 the ſaid medicine in quality, viz. to add fuch 
Wa quantity of ſome one of the ingredients (or ſome other ſim- 
e) which may raiſe the quality of the medicine + degree ; fo 
t the temperament of the medicine after it is increaſed in 
uantity, may be in 25 of heat. Make choice of ſuch a ſimple, 
che Index of whaſe quality may exceed the Index of the quality 
aligned, viz. take that ſimple which is hot in 36. whale Takes: 

js 8, then proceed according to the 1 Example of the firſt Pro- 
Wpoſition; ſo will you find that if 1 dram of the aforeſaid medi- 
eine be mixed with; dram of that ſimple which is hot in 30. 

| 22 — _ = _ will be in 25 of heat. 
: „By the Rule of Three, ſay if 1 dram require + dram, 
a $ drams b quantity of the medicine firſt given) 

uire Sas, 

| 2 4 drams, So that if 4 drams of a fimple which is hot 
Wn 35. be mixed with 8 drams of a medicine hot in 1; degree, 
* r be in 2. of heat, as by the operation 
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If it be required to diminiſh a medicine in quality, are 
to make choice of ſuch a fimple, the Index of wks quality 
may be leſs than the Index of the quality affigned, and then to 
proceed as before. e e ; 
Jy Here 92 that if in ions of this nature, the quanti- 


. N N 


ties of the fimples be exp by weights of diverſe denomina- 
„baus, they mult be reduced to that weight which is of the loweſt 
„ *=omination in the queſtion, 1 
ot 4 a 


108 De Rule of Falſe, Chap. xy 
The augmenting or diminiſhing of a medicine, in reſpe& q 

uantity : Alſo the finding of the value of any quantity of a me. WM 
dicine, the prices of the ingredients being known, will be # 
miliar to ſuch as . ban the Rule of Proportion, and there. 
fore I ſhall not inſiſt upon them. 14 


\ dtd — 
— —— 


CHAP, XV, 
The RuLEg of FALSE, 


207. HE Rule of Falſe is always performed by falſe an 
2 rule of 3 at real after the 
ropoſition is made, and the queſtion ſtated : For things ar Wl 
aid to be found out by the Rule of Falſe, when by falſe terns WAF* 

ſuppoſed, we diſcover the true terms required. . 

F 208. The Rule of Falſe, is either of ſingle, or double po- 
tion. a 

The Rule of ſingle poſition is, when at once, viz. by one 
falſe poſition we have means to diſcover the true reſolution « 

the propoſed queſtion. 8 

For Example: A, B, and C, determining to buy 4 
certain quantity of timber, that ſhould coſt them 364. agree 
among themſelves that B ſhall pay of that ſum a third 
more than A, and that C ſhall pay a fourth more than B. Nov 
the queſtion is, what particular ſum each of theſe parties ought 
to pay of the 361. To reſolve this queſtion ; firſt, put the cale 
that A ought to pay 61. of the 367. and then B muſt pay8/. 

becauſe he pays one third part more than J. And laftly, C 

ought to pay 101. becauſe he is to lay out one fourth part more 

than B. This done, although by Addition of theſe three ſums, 

viz. 6, 8, and 10, I find that I have made a 4 L 

(their total amounting only to 241. which ſhould have been 

361.) nevertheleſs by thoſe ſuppoſititious numbers, I have the 

means to diſcover the true ſums which the ſeveral parties ought 

to pay: For by the Rule of Three Direct. | 

1. As 24 to 36, ſo is 6 to gl. the part that A muſt pay. 

2. As 24 to 36, ſo is 8 to 12/. the part that B ought to pay- 
3. As 24 to 36, ſo is 10 to 157. the part of the 36/, that ( 
7 : © muſt Pay. 209 


7 
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200. Here for trial of this Rule, the total of the ſums, found 
ec to agree with the ſum given: So in the above Example, , 
2, and 15, being added together, amount to 36, the ſum 


N : 
W 210. The Rule of Double Poſition, is, when two falſe poſi- 
ons are ſuppoſed for the refolution of the queſtion propounded. 
As in this, a workman having threſh'd out 40 quarters of grain 
part of it wheat and the reſt barley) received for his labour 
s,. being paid after the rate of 124. for every quarter of 
beat, and 6d. for each quarter of barley: Now here the 
Suction is, how many of thoſe 40 quarters were wheat, and 
ow many barley ? Firſt ſuppoſe at random, that there were 26 
zuarters of wheat and 14 of barley, and find how much money 
due to the workman at the rate of 124. the quarter of wheat, 
d 64. the quarter of barley; which is 33s. (viz. 265. for 
e 26 quarters of wheat, and 75. for the 14 quarters of bar- 
ey.) which he ought to have received, if the ſuppoſition were 
Sight ; but becauſe it differs from 28s. the true ſum that he re- 

Wcived, keep in mind 5 the difference, which call the firſt error, 

r the error of the firſt poſition: Again, propound for the ſe- 
ond poſition, that there were 3o quarters of wheat, and 10 
quarters of barley ;. and then the ſecond error will be 7; for 

ere is then due to the workman for the 30 quarters of wheat 
os. and for the 10 quarters of barley 55. in all 35s. which 
fers from 285. the true ſum that he received, by 75. and b 
eſe two falſe poſitions, together with their errors may be fd 
WE overed how many quarters of wheat, and how many of barley 
e workman threſh'd, as ſhall be further explained as follows. 

211. In the Rule of Double Poſition, having drawn two lines 

cross, and placed the terms of the falſe poſition, (viz. thoſe ' 

Wat have the ſame denomination) at the uppermoſt end of that 

eos, as alſo each error under its reſpective poſition at the 

over end of the ſame croſs, multiply each error by the con 

Woſition ; that is to ſay, the ſecond error by the firſt poſition, - 

ud the firſt error by he ſecond poſition ; this done, when both 

Wie errors are of one and the ſame kind (viz. both exceſſes or. 

och defects) ſubtract the leſs product out of the greater, and 

Den the remainder is your dividend : But if the errors be of dif- 

rent kinds, * one of them an exceſs, and the other a de- 

ech add thoſe products together, and the ſum will be your 

WP Vidend, which if you divide by the difference of the errors, 

when they are of one and the ſame kind) or by their ſum. 

hen they are of different kinds) the quotient will give you. 

e number you look for, having the ſame denomination with 

e falſe poſitions placed at the upper end of the croſ s. 
an Ws 1 E. ample 


Exanyle 1. The queſtion being agaln propoſed, ; 
theſe terms, wiz. 26 ing the denomination of. the — k 
of wheat in the firſt poſition) and 30 (having the ſame | 
nation in the ſecond poſition) at the upper end of the croſs : A 
alſo 5 and 7 the two errors reſpectively under them at the lowe: 
end of the ſame croſs, as you may ſee it exemplified by the fol 
lowing pattern. | 
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This done, having multiplied 26 by 7; che produdt is 157 
and likewiſe 30 by 5, en N which being deductet | 
out of 182 (becauſe the errors here are both of the ſame kind, Wi 
that is, are each of them an exceſs above 286. the ſum that the | 
workman receiv'd,) the remainder is 32, which being divide! 
by 2 (the difference between 5 and 7 the two errors,) leaves in 
the quotient 16, for the quarters of wheat that the workman 

reſh'd, whoſe complement to 40, viz. 24, are the quarter 
2 ed that he likewiſe threſh'd ; ſo the workman receiving 

5. for his wages in threſhing out 40 quarters of grai 
part wheat, oy beckey) at 124. the quarter of 41 0 60 
the quarter of barley; threſh'd in all 16 quarters of wheat, and 
F again propounded, # 

xample 2. e ſame on gain up- 
poſe for the firt poſition that there are 8 rats of wheat, and 
22 * barley, and then the firſt error will be 4s. for 
f. 
the 32 
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ng accounted for the 8 quarters of wheat, and 16s. for 

tt of barley, make in all 24s. which want 45. 0 
285. the ſum received: Again, ſuppoſing that there are 12 
quarters of wheat, and 28 quarters of bartey, the ſecond era 
will be 25. for x25. being allowed for the 12 quarters of wheat, 


and 145. for the 28 quarters of barley, the ſum is 26s. whi 
comes 25. ſhort of 285. the right ſum: Now then, 8 being 
multiplied by 2, the product is 163 likewiſe" 12 by 4 produce 

| | 8 ; 
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place . out of which if you deduct x6 the in this 
ren ae happen to be both defects under 28 f. the ſum received,) 
om-· ne remainder is 32, which being divided by 2 (the difference 
: AY f the errors) gives you in the quotient 16, viz. the quarters of 
 fol- 16—48 


8 


Example 3. The ſame demand being the third time 
axe for the firſt poſition 10 quarters of wheat, and 30 quarters 
Jef barley, and then proceeding as before, the firſt error will 
oe 35. which upon that Peha is wanted of 28s. the right 
um: Again, for the ſecond poſition take 26 quarters of wheat, 
and 14 quarters of barley, and then the ſecond error will be 55. 
ich that poſition exceeds 285. the true ſum: Now multi 


| 'whi 

T 1 10 by 5, the product is 50, and 26 — myers is 
2 . And hers dend the een hag Jed done of 
dem being a defect, and the other an exceſs) add 50 nas 
the two products together, whoſe ſum is 128, which being 
vided by 8, the ſum of 3 and 5 the two errors, gives in the 
quotient 16, for the quarters of wheat, as before in the former 
reſolutions : So that what poſitions ſoever you take in this 
queſtion, on will always find, that the workman threſh'd 16 
quarters of wheat, and 24 quarters of barley, which is the refo» 
lution of the queſtion propounded · | 


50 + 78 
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ing the numbers found, and 165. being allowed for the 16 


ſarily be 16, the age of the third 12, and the age of the fourth 


Eexrors are 
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- 212. Here the-proof is the ſame with the proceſs uſed in find 
ing out the errors: So in the Example premiſed, 16 and 24 be. 


quarters of wheat, likewiſe 125. for the 24 quarters of barley, 
their ſum is 28s. which was the ſum received: by the wor. 


Example 4. A certain man being demanded what was the 
age of each of his four ſons? Anſwered, that his eldeſt ſon wa 
.4 years older than the ſecond ; his ſecond ſon was 4 years older 
than the third; his third ſon was 4 years older than the fourth, 
or youngeſt ; and e wh nag change half the age of the 
eldeſt : The queſtion is, what was the age of every ſon ? Her 
eſs the age of the eldeſt ſon to be be 16, then it may be in- 

d from the queſtion, that the age of the ſecond ſon was 12, 

the age of the third 8, and the age of the fourth or youngeſt 4; 
this 4 ſhould be half 16 (for the queſtion ſays, that the age dt 
the youngeſt was half the age of the eldeſt) but it wants 
thereof; wherefore I make a ſecond poſition, and take 20 for 
the age of the eldeſt, then the age of the ſecond muſt neceſ- 


8, which ſhould be half 20, but it wants 2: Now (according 
to the Rule) multiplying 16 (the firſt poſition) by 2 (the ſecond 
error) the product is 32 : Alſo multiplying 20 (the ſecond po- 
ſition) by 4 (the firſt error) the product is 8o, and becauſe the 

boch of one kind, to wit, both defective; I ſubtrat 
the leſſer product from the greater, ſo the remainder is 48 for: 
dividend ; alſo ſubtracting the leſſer error from the greater, the 
remainder is 2 for a diviſor : Laftly, dividing 48 by 2, the quo- 
tient is 24, and ſuch was the age of the eldeſt ſon; therefore 
the age of the ſecond was 20, the age of the third 16, and the 
age of the fourth 12; which is half the age of the eldeſt, as wa 
declared by the queſtion, . ID 
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3 Of Prime and Compoſite NUMBERS. 


3 13. NE Number is ſaid to meaſure, or be a Meaſure of 
J another, when it is contained in it a certain number 


der f times preciſely ; ſo that being taken out of it as oft as poſ- 
th, idle, there ſhall nothing remain over. Thus, 4 meaſures 123 
te cauſe it is contained in it preciſely 3 times. Obſerve alſo, 
ler nat one number is ſaid to meaſure another by that number 
N- 


hich is the quotient : So 4 meaſures 12 by 33 and reciprocally, 


12; gneaſures 12 by 4: And hence any number with the quote, 
4; by which it meaſures another, may be called the reciprocal mea- 
res of that other number. 


214. A number is called the common meaſure of two or more 
umbers, when it meaſures each of them; ſo 3 is a common 
zeaſure of 6, 9, 12. And if it is the greateſt number that 
eaſures them, it is called their greateſt common meaſure ; as 
Wunity is their leaſt, 

= 215. A lefler number is an aliquot part of a greater, when 
e leſſer exactly meaſures the greater; and the greater is then 
Walled a multiple of the leſſer. Thus 4 is an aliquot part of 
2, and 12 is a multiple of 4. 
= 216. A leſſer number is an aliquant part of a „when 
e leſſer doth not exactly meaſure the greater. Now 5 is an 
iquant part of 12, becauſe 2 times 5 is 10, and 3 times 58 is 
5; and conſequently 5 doth not exactly meaſure 12. 

217. A number is called a prime number, which has no 
Wneaſure but itſelf and unity; and which conſequently is the 
: __ of no other numbers. So 2, 3, 5, 7, Cc. are prime 
numbers. ; 

218. A compoſed number, is that which ſome number 
eaſureth, as 4, 6, 9, 10, 12, Se. | g 

219. Numbers prime to one another, are ſuch, as have no 
ther common meaſure but an unit. Thus 15 and 32 are 

prime to each other; for tho 5 and 3 will meaſure 15, yet 
neither 5 nor 3 will meaſure 32. 

220. Numbers compoſed to one another, are ſuch, as have 
ome number for their common meaſure. So 15 and 21 are 
ompoſed to one another, for 3 will meaſure 15 by 5, and 2x 
7. | 
221. All even numbers, except 2, are compoſite. But of 
dad numbers ſome are prime, ” 3» 5» 7 3 and ſome compoſite, 


SEES AST. et 


= 
=. 


BB $8.5. & 


of the parts but one, it muſt meaſure that one alſo. 
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as 9, 1 5 21: And fince the feries of even and odd number; 
comprehend all numbers, it follows, that 
29h, All prime numbers are odd, except the prime 2. 
If a number meaſures cach of two or more ſever; 
3 4 it will meaſure their ſum: And if it meaſure then 
but one, it cannot meaſure the ſum. 
224. If a number meaſures the ſum of two numbers, and 
alſo meaſures one: of thoſe numbers, it will meaſure the other, 
or, if it meaſures the ſum of ſeveral numbers, and alſo each 


225. The number A, that meaſures another B, meaſure; 
all the numbers that B meaſures, i. e. all the multiples of ) 
2 is meaſured by A, is ſo by all the aliquot pan 
| 55 No even number can meaſure any odd number. 

227. If one number A, meaſures each of two other numben 
B and C, it will alſo meaſure the remainder after B is taker 
out of C as oft as poſſible. *. 

228. Of whatever factors any number is compoſed by Mul 
tiplication, it is reſolvable into the fame by Diviſion, 5, e. it 
meaſurable by each of theſe factors, or the product of any 
= ws; more of them. 

9. If the two right-hand figures of number are men 
furale 10. 4, the whole number is meaſurable by 4. 
f the three right-hand: figures of any number ar 
meakuable by 8, the whole is meaſurable by 8. 

1, If the fum of the digits or figures, conſtituting an 
23 , is a multiple of 3 or , then the whole number » 
a multiple of 3 or 

232: If the ri icht-hand place of any number be a cypher, 
55 


Ii 


whole is 5 multiple of 5. 

233. If the right-hand place of any number be a cyphe!, 
the whole is a multiple of 10. 

234. If a number cannot be divided by ſome. prime nun 
ber, not greater than the ſquare root thereof, that number 
a prime. 

18g. The unit's place of all prime numbers, except 2 a 
5, muſt be filled by one of the following digits I, 3. 225 
for all even numbers, and thoſe which end with the digit 5 
are compoſed. 

236. To find which of the odd numbers ending with 1, 3 
7, or 9, under 1000, are primes; and to find the compone" 
parts of the reſt, from ſuch a Table as the following, the 

roblem may be eaſily ſolved ; for if any number ous oy divilidl 
y 2 or 5, and not exceeding the given number 1 


Ove 
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ſought ir thus, /. the hundreds at the top or 
bottom, the tens and units. in the margin ; then under 
the hundreds, and on a line with the tens and units, will be 
found P, if the number. be a prime; or its leaſt component 
prime, if the number, be compoſite. 

Then divide the number by 'its leaſt component prime, and 
uſe the quotient in like manner. 

80 82 is found to be a prime ; and 483 is found, to be 
diviſible by 3: Now f divides by 3, quotes 161, which by 
the Table is a multip ; and conſequently 161 divided 
by 5, quotes 23, which is / prime z whence the qontpenent 
_ of 483, are 3, 7, 23. 

But to make this table uſeful for all numbers under 
oo! tet even numbers be divided by 2 continually, as oft as 
mowed and let thoſe numbers which end in 53 * divided 

as oft as poſſible, and the reſults ſought in the nw, 

re. 

T, if 616 be divided by 2 three times, it quotes 775 
which by the Table gives 7 for a meaſure, and the quote is 
11, which by the Table is a prime; confequently the com- 
ponent. 125 of 616, Are 2, 2, 25 75 II. 

Again, 435 add by 5, quotes 87, which by the Table 
net gives 3 a Pg a meaſure, which quotes 29 a prime; ; whence 435 
v com 
238. The 1 A of ſuch a Table being not difficult, I 

next ſhew the method of performing it. 

15 the paper be firſt rul'd with as many columns, as the 
limiting number contains hundreds; then number the hundreds 
at top and bottom, and the tens and units in the margins: 
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Firſt, Then in the place of the firſt odd prime 3, put P; 
and then raiſe 3 to all its powers under 1000, the number 
given, and in their places put 3. | | 

Secondly, The next odd number is 5, which is paſſed by, 
LN. multiples end in 5. I OY 

Thirdly, The next odd number is 7, whoſe place is yet 
vacant, and is therefore to have P in it; then multiply the 
numbers belonging to every place that is filled by 7, except 
ſuch as give products greater than the limiting number, and in 
the place of the product put the figure that was in the place 
of the multiplicand, or elſe the multiplicand itſelf, if it be a 
prime. Then in the place of the ſquare of 7, put 7; and by 
that ſquare” multiply the ſame multiplicands, putting in the 
places of the products as before. Alſo in the places of the 
powers of 7, put 7, and by theſe powers multiply the fame 
multipli putting in the places of the praducts as before. 


Fourthly, The next odd number is 9, whoſe place is filled, 
and therefore to be paſled over, 25 


Fifthly, The next odd number is 11, whoſe place is yet 
vacant, and is therefore to have P in it; then by 11, multiply 
the numbers belonging to every place that is filled, except 
ſuch as give products greater than the limiting number, and in 
the place of the product, put the _ that was in the 8 
of the multiplicand, or elſe the multiplicand itſelf, if it be a 
prime; then in the place of the ſquare and other powers of 
I1, put 11; and b the ſquare of the other powers of 11, mul- 
tiply the ſame multiplicands, putting in the places of the pro- 
ducts, as before, and fo uſe 13, 17, 19, 23, &c. omitting 15, 
21, 25, 27, Cc. | | 


239. To reduce any number given into its component 
primes. 

Rule. Divide the number given by 2 continually as oft as 
poſhble, without a remainder, and the refult by 3 as oft as 
poſſible, and this laſt reſult by 5, 7, 11, 13, and all the prime 
numbers, till there ariſe a quotient leſs than the diviſor z 
and then the diviſors and the laſt dividend are the primes, com- 
poling the number given. 

Examp, 1. Reduce 122760 to its component primes. 


13 


Gy * ; # # ; 1 
w ef . & BF } $3 $3: 


n 
b Gs. 2)3z0090 , f ns, T9 1 
3) 15345 fm: 1:19 let . 
4 BAC vo? — 3) 54k Ant bo oil Tov 
13 — 22 22 1195113 4 44 5)1795 4 03 95 ö 1 7 
7399; «1 id E 21 11 341 aa 004 
ni l ln dun 221547 | Path 1 
VISIT MY tis Z&EW 1613 95; * | g 
Anfwer 2,223,387 7,31. 
N GY, r Menn nn 10228460 tl? i £97! 
In the operation 1 have omitted the diviſion U 72. becauſe it 
would not meafure 341 ; and afterward omitted dividing by 13 
and 17, becauſe they are no: aliquot parts of 327. 
Examp. 2. Reduce 360 to its conſtituent primes. 
Balld & 22alg 5 2) 360 1 


eee cb 
101 Anſwer 23 2325 3» 355 

240. Lo find all the juſt diviſors of any number. 

- Rule, Make as many columns as there are different com- 
ponent primes in the given number: And at the head of caci 
column place each prime, and where there are more than ont 
prime of the ſame ſort, place in the ſame column the power 
of that prime, till the index of the laſt power be the numbet 
of thoſe like component primes ; laſtly, multiply every num- 
ber in the firſt column by every number in the ſecond, placing 
each product in the ſecond ; and then every number in the 
firſt and ſecond by every number in the third, placin each 
product in the third, and ſo with the 4th, 5th, &c, columns, 
till all are thus uſed. © | 
And ſo ſhall all the numbers in theſe ſeveral columns, be 
ihe diviſors required, | 


E xamtl. 
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Example. Find all the juſt diviſors of 366. KI HE 
2) 180 8 9 | 10 
2) 90 Bhs ME 8120 
8 | [ I2 40 
. MEL = 
| [24175 
3) 15 i PR 45 
9 | 18 |-— 
1 | 30 
n 36 | bo 
n 8 72 [120 
13 | e EF . 
90 2 
180 * 42 
369 


Anſwer 2, 3⁵ 45 gy 6, 8, 95 IO, 12, 155 18, 20, 24. 30, 36, 40, 
+3) bo, 72, 90, 120, b 80, 360, | 


241. To find all the aliquot parts of any number given: Find 
all the juſt divifors of the number given by Art. 240. excluding 
the number itſelf, which diviſors with unity are all the aliquot 
parts, . — 

So, all the aliquot parts of 360, are 1, 2, 3, 4, 5, 6, 8, 9, 
10, 12, 15, 18, 20, 24, 30, 36, 40, 455 00, 72, 90, 120, 180. 

242. A number which can be meaſured hy two or more 
numbers, is called their common multiple; and if it be the 
leaſt number that can be ſo meaſured, it is called their leaſt 
common multiple. 

243. To find the leaſt common multiple of two, or more 
given numbers. 

Rule. Set down the given numbers on a line, and divide them 
ſeverally by 2, 3, or any other number which will meaſure two 
or more of them, and place their quotes with the numbers not. 


or any other numbers, till the reſults be units, reſerving their 
leveral diviſors : which diviſors multiply into each other con- 
tinually, and the product ſhall be the number ſought. 

| Note, If the numbers are prime to each other, then the con- 
tinual product of the given number will be their leaſt common 


multiple, 
14 | Examp, 


- 1 n 
. N = — 


* eb 3 « 
——— 2 >, 


divided on a line beneath; divide them continually by the ſame. 


2 
— — 


e 
8 3 > - * 


— — — * 
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Examp. 1. Find che leaſt common multiple of 2, 3; and 4 


Diviſors 2 | 2, 3, 4 


1 — 


1, 33 2 


2 
3 


ISIS ls 


Anſwer 12 is their leaſt common multiple, 


Examp. 2. Find the leaſt common multiple of 2, 4, 6, 10, 


12, and 15. 
Diviſors 2 | 2, 4, 6, 10, 12, 15 


9 * I, a» 3» 5, 6. 15 
3 Ty 3, 5, 3» 15 
SF 10 e 1 
E VP 


Anſwer 60 is the leaſt common multiple, 


oo = 
8 [8e ess 
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C HA p. XVII. 
Nor Arion of VULGAR FRACTIONS. 


244. HE Doctrine of Fractions depends upon this ſuppo- 
ſition, that unity, or at leaſt one whole thing what- 
ſoever it be, may in mind be conceived diviſible into any num- 
ber of equal parts. Some will not allow 1 or unity to be a 
number, when it is conſidered in the abſtract, and ſeparated 
from matter: But ſince of Arithmeticians, Diophan- 
tus of Alexandria, in ſeveral of his ſubtil problems mentions 
unity as a number, and propounds it to be divided into num- 
ders; I ſhall take the like liberty to eſteem 1 or” oe as a 
number, and likewiſe ſuppoſe it diviſible into any er of 
equal , 

„ number, otherwiſe called a fraction, is only 
part of an integer or whole number, as if you would expreſs in 
hgures the ogy of a piece of cloth, that contains three fourths, 
or (which is all one) three quarters of a yard, you may write 
it thus 3; that is, an entire yard being ſuppos'd to be divided 
into four equal parts, the length of the piece propoſed is three 
Jof thoſe four parts: In like manner, (a foot being divided into 
12 inches) you may write 6 inches thus g that is, ſix twelfth 
parts of a Got ; or if the foot be divided into one hundred equal 
parts, to expreſs twenty-fve of thoſe parts, ſet them * 
oy that is, twenty-five hundredth parts of a foot. 

_ A fraction conſiſts of two parts, the Numerator and 
the Denominator, which are placed one above the other, and 
he leparated by a little line. | 

247. The Numerator is the number ſet above the line, and 
the Denominator is the number placed un- 
romp So in the aforementioned _ Numerator. 
tion 2, the number 3 placed above the line Denominator. 
is the Numerator, 1 — the number 4 ſet of | 
under it is the Denominator. Alſo in this fraction , the Nu- 
macrator is 6, and the Denominator is 12, The Denominator # 
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is ſo called, becauſe it denominates or declares into how many 
equal parts the integer or whole number is ſuppoſed to be d. 
vided 1 and the „ ſo named, becaule i numbers ct 
expreſſes how many of theſe equal parts of the integer are fion;. 
Ged by the feiftion. 2 5 ai 
248. If two fractions have the ſame denominator and diffe- 
rent numerators, that fraction is the greater whoſe numerator i; 
the greater: But if two fractions have the ſame numerator an 
different denominatort, that fraction is che greater whoſe deno- 
minator is the leaſt ; for the fewer the parts are, into which the 
whole is divided, the greater muſt one of thoſe parts be- 
249 Hence by multiplying the numerator, the fraction wil 
be multiplied ; and by dividing the numerator the fraction wil 


11 


For inſtance, if the fraction vr be propoſed, and its nume::. (iP! 
tor 3 be multiplied by 2, the product PC = — is plainly the 5 


Aw 
double of 5. | 93 Ut - | 
And if, in the fame fraction, the numerator 3 be divided by 
3, the quotient r is evidently the third part of H n. / 
2 505 Alſo by multiplying the denominator the fraction wil 
be divided, and by dividing the denominator the fraction wil 
* be multiphed. © | 9 a | | 
For. example, if 12 the denominator of the fraction , b! 
tiplied by 3, the product (7e =) i is the third par 
ot r- * 8 16 7 
8 if, in the fame fraction, the denominator 12 be divide! 
by 2, the quotient (4 =) r is the double of F; 
251. But if both numerator and denominator, be multiplies 
or divided by the ſame number, the fraction ariſing will be d 
the ſame value. * | * 
252. A fraction is either proper, or 2 N ou 
253. A proper fraction is that whoſe Numerator is leſs that 
the 1 ſuch are the fractions before - mentionet 
+ Er- Fos and the like. ö 
254. A proper fraction is either ſingle, or compound. 
255. A ſingle fraction is that which conſiſts of one Numer 
tor, and one Denaminator ; ſuch are 4, 1, Tos, and the like. 
A ſingle fraction often ariſes in diviſion of whole number, 
for when the diviſion is finiſhed, if any number remain, it! 
to be eſteemed as the Numerator of a fraction, which has the Iu 
Diviſor for a Denominator, and is to be annexed to the integ ale 
or -integers in the quotient, as part of the quotient; which 
fraction noir expreſſes certain parts (or at leaſt a part) of penn 
integer or entfre unit, which has the fame denomination with * 
= f 


\ 
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f the integers in the quotient ; So if 17 be given to be 
equally divided among 5 perſons, there will ariſe 3 entire pounds 
je gags pl hoe will emer of, <p. 
ſurpluſage of 2 10S, Which 2 1s to be placed, 17 {4% 
* Ae, a fraction, oyer the Diviſor L al : * 
5 as Denominator; ſo will the fraction be 3, and the com- 
plete quotient will be 377 that is 3 pounds and 2 fifth parts of 
pound for every perſon's harre. 3 
A ſingle fraction does likewiſe ariſe, when a leſſer whole 
number is given to be divided by a greater; for in ſuch caſe 
me Dividend is to be made the Numerator of a fraction, and 
the Diviſor the Nenominator ; which fraction is the true quo- 
tient, and always expreſſes certain parts (or at leaſt a part) of 
an integer, which has the ſame name with the Dividend. So 
if z pounds Sterling be given to be divided equally among 4 
perlons, the ſhare of each, that is, the quotient will be 2, to 
wit, 2 fourth parts of a pound. | | 

In like manner, if 5 be given to be divided by 8 the quo- 


WDividend, the Denominator is 4 Diviſor, and the Fradtion it- 

ſelf is the Quotient. 8 | 1 

256. A compound Fraction (otherwiſe called a Fraction of a 
F non) is that which has more Numerators and Denomina- 
tors than one, and may be diſcovered by the word ( 
which is interpos'd between the parts of ſuch compound Frac- 
tion: So 2 of 3, is a Fraction of a Fraction, or compound 
Fraction, and expreſſes two thirds of three fourths of an in- 
teger, viz. a pound Sterling being ſuppoſed the integer, and 
trit divided into four parts, three of thoſe four parts are equal 
to 15s. Again, if the ſaid 15s. be divided into three parts, 
two of thoſe three parts are equal to 109. therefore the com- 
pound Fraction 4 of + of a pound Sterling docs expreſs 105. 
In like manner, the compound Fraction 4 of + of ; of a pound 
Sterling, that is, one fourth of three fourths of four fifths of a 
_ Sterling expreſſes 3s. 2s will be manifeſted hero- 
q | | 


257. An improper Fraction is that, whoſe Numerator is 
either greater, or at leaſt equal to the Denominator : So this 
Fraction , that is 16 fourths, is called an improper Frac- 
tion, and fo is this +; and a Fraction of this kind may well 
be ſurnamed improper, becauſe it will not admit the definition 
of a true Fraction; ſince it is always greater than an entire 
unit, or at leaſt equal to it; ſo ſixteen farthings, or , of a 
penny are equal to 4 entire pence ; and 4 farthings or 4 of a 
* penny are equal to 1 penny: Therefore when the Numerator 
C — 9 45 


tient is 5; ſo that the Numerator of a fraction is always a 


— wAdvwny ooo — — 
Y 7 > jo 
W = 
- N * - % 
I * 2432 W * _ 8 7 5 11 
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ene than the Denominator, ſuch improper Fraction fy. 
ifies more than 1 or an integer; but when the Numerator i; 
equal to the Denominator, (be it what number ſoever) ſuch 
improper fraction is always equal to unity, or 1 integer. 
258. A mixt number conſiſts of entire units (or integers) or 
at leaſt of unity (or 1 integer) and a fraction annexed : Thu 
512, I, and ſuch like, are called mixt numbers: So that if 
piece of timber be five feet and eleyen inches in length, you 
may write that length thus, 51. in like manner, one mile and 
three quarters or fourths of a mile may be exprefled thus 14, 


CHAP. XVIII. 
REepucTion of VULGAR FRACTIONS, 


259- HE ſame parts of Numeration, as have been work'l 
in whole Numbers in the preceding Chapters, ar: 
likewiſe to be performed in Fractions : But firſt of all Reduc- 
tion of Fractions in diverſe kinds muſt be known, which being 
the principal ſkill in the Doctrine of Fractions, ought to be 
diligently obſerved by the learner. 
260. Two numbers being given, their greateſt common Di- 
viſor, that is, the greateſt number which will meaſure or divide 


ſu 


each of the numbers given without leaving any remainder, N 
may be found out in this manner, viz. Divide the greater nun- 8 
ber by the leſs, then divide the Diviſor by the remainder (1 0 
there be any) and ſo continue dividing the laſt Diviſors by tie 4 
remainders, until there be no remainder (neglecting the quo- 
tients) ; ſo is the laſt Diviſor the greateſt common Diviſor to - 
the numbers given. ” 
Thus, if the greateſt common Di- 
viſor to the numbers 91 and 117 be 91) 117 (1 5 
ſought, divide the greater number 91 he 
117 by 91, the remainder is 263 by ————— 
which dividinggr, the remainder is 13; 26) 91 (3 
by which dividing 26 the remainder is 78 ea 
o; ſois 13 the greateſt common Diviſor - — Wi 
to the numbers 11 and g1, as is ma- 13) 26 (2 de 
nifeſt from dividing each of them by 0 be 
133 for 13 is found in 91 preciſely — — ra 
times, and in 117 preciſely g times. 0 
22 N | 
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g. common Diviſor to 116 and 145; and 51 a common Diviſor 


to 561 and 612. ' | 
261. A ſingle Fraction may be abbreviated or reduced into 
e leaſt terms, by dividing the Numerator and Denominator by 
their greateſt common meaſure (or Diviſor ;) for the quotients 
will be the Numerator and Denominator of a Fraction equal to 
the former, and in the leaſt terms. 
you So if the Fraction n be given to be reduced into the leaſt 
terms, ſearch out the greateſt common Diviſor to 91 and 117 
by the laſt Rule, which will be found 13, and then dividing g1 
by 13, the —_ will be 7 for a new Numerator ; alſo 
dividing 117 by 13, the quotient will be g for a new Deno- 
— ME minator : So the fraction g is reduced into the leaſt terms, 
Wviz. into the fraction 3. like manner 12? will be reduced 
tos, And 37 to 34: But here * are to obſerve, that if 
the greateſt common Diviſor to the Numerator and Denomina- 
tor de 1, ſuch fraction is in its leaſt terms already: So the 
fraction * cannot be reduced into lower terms, becauſe the 
4 greateſt common Diviſor will be found 1; the like may hap- 
_ pen to infinite others: And hou the laſt be a general Rule 
f for Reduction of Fractions into their leaſt terms, yet there are 
| other practical Rules, which in ſome caſes will be more ready, 
K (eſpecially to beginners) v1z. 
262. When the Numerator and Denominator are even num- 
* bers, they may be meaſured or divided by 2. Therefore in 
4 ſuch caſe you may take the half of the Numerator for a new 
Numerator, alſo the half of the Denominator for a new De- 


0 nominator. So if 44 be given, draw at len 

elne which ſeparates the Numerator from 16| 8| 4| 2] 1 
ho the Denominator, and croſs: the ſame with a- 
», down-right ſtroke near the Fraction, as E 640320160 8| 4 
6 may ſee in the Margin ; then take the half 


of 16, which is 8, for a new Numerator, and the half of 64, 
which is 32, for a new Denominator : Again, the half of 8 is 
4 for a new Numerator, alſo the half of 32 is 16, for a new 
Denominator ; and proceeding in the like manner, there will 
de found 4 equivalent to 34. 


263. When the Numerator and Denominator 225 
each of them end with 5, or one of them ends 
with 5, and the other with a cypher ; they ma 475 
2 be both meaſured or divided by 5. So 45%, wil 
be reduced into , and 2 into B, as by the ope- 50/10 2 
— nation in the Margin is manifeſt. * 


3 


45 


95 


9 


19 


0 | . | 264. 


42508517 
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2664. "Whenever you can find any other number, whit 
will xa divide the Numerator and 9 (though 
it be not thi greateſt common Diviſor) you ma 
divide the Numerator and Denominator by ſuch 28 IC 
number as before: 80 ;; may be firſt reduced to 
z7 by 4, and r may be "reduced to + by 7, as by 84 210 
the operation is manifeſt. ö 


265. When the 2 * and Denominator 4 
each of them end with a cypher or cyphers, cut yy [ 00 
off equal cyphers in both, and the Fraction wðill 
be reduced to leſſer terms: o fes is reduced to 3j, 78 
and 2.2; to . go | co 


4X21 X15 
30X "30X18X1/ 
which denotes the continual product of 11 27, and 15, divide 
by the continual product of 30, 18, and 14, may be abbr 
vated, by dividing any of the factors or parts of the Numer 
and Denominator by ſome number that is a common mes 
ſure of thoſe parts: Thus becauſe 2 will meaſure 4 (a part d 
the Numerator) and 14 (a part of the Denominator) the Fra 


tion will be reduced to ; 5 and becauſe 5 will mer 
3018 7 


ſure I5 and 30 it will become B alſo becauſe 3 uil 


meaſure 21 and 18 it will be 2X7X3, Now fince the nue 
| Ge 


7 ĩs a factor in both Numerator and Denominator, it may de 


266. An expreſſion of the following form, viz. 


farther reduced to 688555 3 and ſince 2 a part of the Numeratot 


will meaſure 6 a part of the Denomintator it will become 


13. f 
3 and becauſ will IXI bs = 
3x6 _ _ W meaſure 6 it will be —— 3X2” „ Or G 


ta 


—_— — 
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a Thus, if it were required to abbreviate 3. 
ouch eee, eee | No 
1 Wh. Dividing by 7 reduces it to ; AK & one ; 
i Dividing by 5 reduces it to "IC 
Get gen al 4 Mat eee 
. Dividing by 4 reduces it to en 
7X 2? I * 


But the operation may be performed much ſhorter by can- 
ling the figures that are divided, and writing the quotients 
f thoſe diviſions either above or below them: Thus, in the 1 
aft Example after dividing by 7, ; 


15 
(14 . . - + 5 7 
e Fraction might ſtand thus 22. 
ad : 7 Pratt 51 ti 
ne 1 | | 
t 0 | * 
rac- EL 12X 35 
After dividing b thus — 
1 775 
ner * 
I 
wil | . . n 
And after dividing by 4, thus A&A =2X=3, 
ber JN 7X2 14 
7 8 = 
ke 2 und 5 
8 3 5 36 
ator . were required to abbreviate 2 17S * 
* reſult with all the figures uſed in the operation will ſtand as 
, 5; oa 
T + / + 4a 
tallows _ LN 36 — 1. 
Z$X45X 33 1 


$9 
r 


to the integer, and divide that product by the Denominator, 6 5 


being multiplied by 12 the product is 48, to which adding the 


by placing the whole number given as a Numerator, and 1% 


and one integer to the improper — 
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267. The value of a ſingle fraction in the known parts q 
the integer, may be found out in this manner, viz. multi Wh 
the Numerator of the Fraction 'd, by the number d 
known parts, of the next inferior denomination, which are equi 


is the quotient the value of the Fraction in that inferior dene- 
mination ; and if there happen to be any Fraction in the quo. 
tient, you may find the value of it, in the next inferior denoni- 
nation, by the ſame Rule, and ſo proceed till you come to the 
leaſt known parts. 

9 


So the value of & of a pound Sterling will 20 

be found 115. 3d. viz. multiply the Nume- 

rator q by 20 (the number of ſhillings which 16) 180 (116 

are equal to 1 pound Sterling) the product is 16 

180, which being divided by the Denomina- — 

tor 16, the quotient is 11752 ſhillings. In 20 

like manner, the value of , of a thilling 16 

will be found 3 pence; for multiplying the IT 

Numerator 4 by 12 (the number of pence * 

in a ſhilling) the product is 48, which being — 

divided by the Denominator 16, the quotient 1 6) — (3 
0 


is 3 pence. Alſo the value of I of a pound 
Sterling, will be found 10s. 1 


268. A mixt number may be reduced to an improper Frac- 
tion equivalent to the mixt number, in this manner, viz. mul. 
tiply the integer or integers in the mixt number, by the Dem. 
minator of the Fraction annexed to the integer or integers, and 
unto the product add the Numerator of the ſaid Fraction; 6 
is the ſum, the Numerator of an improper Fraction, whoſe 
— is the ſame with that of the ſaid Fraction 2. 
Nex 

80 4 f Will be reduced to the improper Fraction 42 for 


Numerator, 11, the ſum is 59 for a new Numerator, which be 
ing placed over the Denominator 12, gives the improper Frac 
tion 5? ; which is equivalent to 4 44 (as will appear by 47 
271.) In like manner 5 will be reduced to . 
269. A whole number is reduced to an improper Fraction, 


a Denominator. 
So I4 integers will be reduced to the improper Fraction 5 


270 


* 
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270. A whole number is reduced to an improper Fraction, 


nich ſhall have any Denominator aſſigned, by multiplying the 
Whole number given by the Denominator + dey — 

e product as a Numerator over the ſaid Denominator. 

As if 13 be given to be reduced to an improper Fraction, 

hoſe Denominator ſhall be 4, multiply 13 by 4, the product 

52, which being placed over 4, gives the improper Fraction 
equivalent to 13 (as will appear by the next Art.) In like 
nanne! 13 may be reduced to . | Us: ; 

271. An improper Fraction may be reduced to its equivalent 

whole number, or mixt number, in this manner, viz: divide the 
umeratof by the Denaminator, and the quotient will give 

e whole number or mixt number ſought : So the improper 

ration 9 will be reduced to this mixt number 444 for if 
o be divided by 12 the quotient is 4.54: Alſo this improper 

ration 37 will be reduced to the whole number 13. 

272. Fractions having unequal Denominators, may be re- 
Wuced to Fractions of the ſame value; which ſhall have equal 
WDcnominators, by this Rule and the next following, viz. when 

o Fractions having unequal Denominators; are propoſed to 
de reduced into two other fractions of the ſame value; which 
all have a common Denominator ; multiply the Numerator . 
Wt the firſt Fraction (that is either of them) by the Denomina-. 
Wor of the ſecond, and the product ſhall be a new Numerator 
correſpondent to the Numerator of that firſt Fraction;) alſo 
Wn ultiply the Numerator of the ſecond Fraction by the De- 
ominator of the firſt, the product is a new Numerator (cor- 
Wclpondent to the Numerator of the ſecond Fraction;) laſtly; 
Nultiply the Denominators one by the other, and the product 
Ws 2 common Denominator to both the new Numerators. | 

Tus, if the Fractions q and + be propoſed, mul- 

Poly 2 by 3, the product 10 is a new Numerator 2 4 

Worreſpondent unto 2: Alſo multiply 4 by 3, the 5 3 

product 12 is a new Numerator correſpondent to 4: — — 
aſtly, multiply 3 by 5, and the product 15 will be 

common Denominator to the new Numerators : 

jo the Fractions-4$ and 4+ are found out, which 

ave equal Denominators, and each of theſe new 
Fons is equal to its correſpondent Fraction firſt 
en, viz. 75 is equal to 3, and 1; is equal $; as 

manifeſt by Art. 261. 

273. When three or more Fractions vn 2, Sar we Deno- 

ninators, 22 to be reduced to other Fractions of the 
| value with thoſe given, but ſuch as ſhall have one com- 
Non Denominator ; ** the Numerator _ 


. 
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firſt Fraction into all the Denominators, except its own, i., 
the Denominator of that Fraction; and reſerve the laſt produd 
for a new Numerator, inſtead of that firſt Numerator: In like 
manner, multiply continually the Numerator of the ſecon 
Fraction into all the Denominators, except the Denominator q 
the ſecond Fraction; and reſerve. the laſt product for a new Ny. 
merator, inſtead of the ſecond Numerator: Proceed in like man- 
ner to find out new Numerators for the reſt of the given Fractiom 
Laſtly, 1 all the Denominators one into an- 

other, and the laſt product will be a common Denominator ty 


all the new Numerators. 

As for Example, if theſe three Fractions 3, 3, J, having un- 
equal (or different) Denominators, be given to be reduced t 
three other Fractions of the ſame value, which ſhall have equi 
Denominators, (or one common Denominator.) Firſt, mul. 
tiply — at's the firſt Numerator 3 into 


the ſecond third Denominators 5 and 7 „ 
faying 3 times 5 makes 15, which multiplied ETFS 
by 7 produces 105, for a new Numerator inſtead of the fri 
umerator 3: Secondly, multiply continually the ſecond Nu- 
merator 2 into the firſt and third — 8 and 7; fay- 
ing, twice 8 is 16, which multiplied by 7 produces 112, fo 
a new Numerator inſtead of the ſecond Numerator 2 : Thirdly, 
multiply continually the third Numerator 5 into the firſt and 
fecond Denominators 8 and 5; ſaying, 8 times 5 makes 40 
which multiplied by 5 produces 200, 2 a new Numerator in- 
ſtead of the third Numerator 5: Fourthly and laſthy, multiply 
continually all the Denominators 8, 5, and 1 one into ano- 
ther; ſaying, 8 times 5 makes 40, which multiplied by 7 pro- 
duces 280 for a Denominator to each of the three new Nume- 
rators 108 112, and 200, before found out: And fo theſe 
three Fractions 228, 443, and 392 are diſcovered, which have 
one common Denominator 280; and every one of them | 
equal in value to its correſpondent Fraction firſt given, vi. 
288 is equal to 3: Alſo 333 is equal to ;; and 222 is equal to 
43 as may eaſily be proved by Art. 26r. 

After the fame manner, theſe four Fractions 2, 2, t, and { 
are reducible to theſe 342, 372, 233, and 322, which have 360 
for a common Denominator ; and are equal in value reſpec 
tively to the four Fractions given to be reduced. 

ote, Although by the aforegoing Art. 272. and 273. 2 
multitude of Fractions may be reduced to a common Denom! 
nator; yet becauſe Fractions in their leaſt terms are fitteſt fo 

uſe, I ſhall ſhew how lefler Denominators than thoſe that a 
diſcovered by the ſaid Rules, may frequently be found = 

: 2 
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274. When 2 or more Fractions having unequal Denomi- 
nators, are given to be reduced to other _ FraQtions having 
the leaſt common Denominator poſſible ; find by Art. 243. the 
Weaſt common multiple of all the given Denominators, ſo ſhall 
What be the common Denominator required. | 
Divide the ſaid common Denominator ſeverally by the De- 
ominators of the given Fractions, and multiply each Numera- 
Wor reſpectively by the quotient ariſing from its own Denomi- 
Wator, and the products will be the Numerators required. 
= Examp. 1. Reduce r and In to equivalent Fractions, having 
Whe leaſt common Denominator poſſible, 


* By Art. 243. 6 12 . 18 Therefore 62 3 = 36 the 
qu | common Denominator. 
nul 2 | 2 

i „ 

281 A 

fr * GNM | a 

Lu- Then = 3. And 45 = 2 | 


And (3X5=) 15. And (7X2=) 14, are the new Nu- 


| merators, 
terefore 45 and 3+ are the Fractions required. | 


| Examp. 2. Reduce}. 4. f. r. E and I to equivalent Frac- 
ons having the leaſt common Denominator poſſible. 
3]13-6.9-.12.18. 36 


1. 2.3. 4. 6. 12 


2 * — 


2 1 4. 24 


„ „ 0 


n 2 . 12 


—— wth. 


Trey 1 
Therefore 3X 3 2 K 2 = 36 is the common Deno- 
' OT, . 

Then 36 divided ſeverally by 3. 6. 9. 12. 18 and 36. 
| quote — 3 12. 6. 4. 3+ 2 and 1. 
ea by. — 1 „nn 
'roduce the new Numerators 24. 30. 16 « 21 22 and 13. 
Suu. 18. 8. 34+ $4 and 43 are the Frafions required. 
ramp. 3. Reduce 4, . . 3 . 4 and 4 to the leaſt com- 
don Denominator poſhble. | < | 


4 K.2 Y 2 
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, | n ; 
24. 6-9. 3-3-2 7 
Sh ET 4 40 1 
31 3:9-3-3 hi 
7 1. 321 7 5 


| 1 
Therefore 2X 2 Xx 2X JZX 3 = 72 is the common De. 
Then 72, divided ſeverally by 8.12. . 3. 6.4 
Will quote . ; eee. oY. 
Thoſe multiplied by . 5. 7 4. 2+ 5+ | 
Produce . 45 . 42.32. 48. 60 
Anſwer 31. 45. 3} . 52 . $2 and #2. 


275. A compound Fraction (otherwiſe called a Fraction « 
à Fraction) may be reduced to a ſingle Fraction in this mannes 
viz. multiply all the Numerators continually, and take th 
product for a new Numerator ; alſo multiply all the Denon 
nators continually, and the product will be a new Den 
minator. 

Thus, if the compound Fraction 4 of + be given to be 
duced to a ſingle Fraction; multiply the Numerators 2 and; 
one by the other, ſo is the product 6 a new Numerator. All 
multiplying the Denominators 3 and 4 one by the 
other, te veal I2 is a new Denominator, ſo 5, or of 
2 is the ſingle Fraction ſought, being equivalent to ; #7; or ; 
of 4, the compound Fraction given to be reduced. 

In like manner, this compound Fraction 5 of 4 of + will be r 
-duced to 38, or 2; for the Numerators 2, 3, 4, being mult- 
ied continually, produce the new Numerator 24; and tit 
Denominators 3, 4, 5, multiplied continually, produce the new 
Denominator 60 :. Laſtly, the new Fraction 2+ (by Art. 261, 
will be reduced to 3, which is equal to 3 of 4 4 +: But a 
make the meaning hereof more evident, ſuppoſe the integer u 
be 1 pound of Engliſb money; then 
g of 14. (viz. of 205.) is 16. 

3 of thoſe (viz. of 165.) is 12s. | 

2 of thoſe + (viz. of 125.) is 8s, or £1, whereby tis ma 
feſt that ; of 4 of l. is equal to J. 1 10 
2 MY i 


. 
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276. In operations of this kind it will N happen, 
hat the Reduction will be performed more {j edi , if ; the 
actors be only connected by (c) the ſign of Multiplication, 
ithout actually performing the operation of Itiplying . 
Thus in the laſt Example ſay 2 of 2 off = 384575 ; then 
his expreſſion will by Art. 266. be reduced to 2, only by can- 
elling (3 * 4) the Factors common to both Numerator and 


Wcnominator. 


277. By this Rule a Fraction or mix'd number of a leſſer 


ne may be reduced to a Fraction of a greater name, As if 


+ pence be propoſed to be reduced to a compound Fraction of 


pound Sterling, the operation will be in this manner, viz. 


or F of a penny is 3 of r of 2b of a pound Sterhng ; which 
ompound Fraction will, by the aforeſaid Rule, be reduced to 


l. In like manner, 42 7, minutes of an hour are equal to 
; 5 of an hour, | ps 


For 42 4% = Ye, by Art. 268. 
675 | 
And * * YG = =, by Art. 275. and 276. 


e 

But 16 x 60 I6X 12 T6X4 64 2) Art. 266. 
Here 200 may alſo obſerve, that when a compound Fraction 
one of the given terms in any queſtion, it is firſt of all to be 
duced to a ſingle Fraction. | 


5 Two or more Fractions being given, there may be 


Whole numbers found, which ſhall have the fame reaſon or 
portion as the Fractions given, viz. when the Fractions 
en have unequal Denominators, reduce them to equivalent 


ractions, which have a common Denominator (by Art. 274.) 
en, rejecting the common Denominator, the Numerators will 
jor the ſame reaſon or proportion as the Fractions firſt pro- 
bled, 
So] and? being given, will firſt of all be redueed to their 
quivalent Fractions 3s and 45; then rejecting the common 
enominator 40, the Numerators 24 and 25 have the ſame 
Alon with J and 4, viz. as + is to 4, ſo is 24 to 25: Alſo if 
e Fradtions 3, , and 4 were propoſed, there would be found 
2, and 4, which are in the ſame proportion one to the other 
thoſe Fractions given: In like manner, if mixt numbers be 
en, there may be whole numbers found which ſhall have 
© lame reaſon or proportion, as the mixt numbers; ſo 57 and 


deng given, will be firſt reduced to the improper Frac+ 


K 3 | tion 


a 
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tions / and and (by Art. 268.) Alſo the ſaid 7 and 9 wil 
be reduced to r and 57; then rejecting the common Deno- 
minator 24, the Numerators 136 and 87 will have the ſame 
reaſon as 57 and 33, viz. as 136 is to 87, fo is 55 to 3 
Alſo 167 and 18 being given, there will be found 33 and 56, 
which being divided by their'common meaſure 3, will give 11 
and 12, which have the ſame reaſon as 161 and 18, 
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ApDITION of VuLGaR FRACTIONS, an 
MIXT NUMBERS, 


1 . 
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7% WMW the numbers given to be added are ſing! 
Fractions, and have equal Denominators, add al 
the Numerators together; ſo is the ſum the Numerator cf: 
Fraction, whoſe Denominator is the ſame with the comma 
Denominator, which new Fraction is the ſum of the Fra 
tions given to be added, 
So 4 and 3 being propoſed to be added, their ſum will k 
found 3, viz. the ſum of the Numerators, 3 and 2 is 5, which 
being placed over the common Denominator g, gives H. 
like manner, the ſum of theſe Fractions 4, 4, 4, and 3, will K 
found , which (by Art, 27 1.) will be found equivalent to 25 
ſo that 2 is the ſum of the Fractions given to be added. 
280. When the Fractions, propos'd to be added, have uns 
Denominators, they are firſt to be reduced to Fractions d 
e ſame value, which hat have a common Denominator ( 
Art. 274.) and then they may be added as above. 
So if 2 and 4 were given to be added, their ſum will be foun 
1 3 for 4 and 4 will be reduced to their equivalent Fractions 
32 and , which having _ Denominators may be addi 
according to Art 279. and ſo the ſum will be found 1: : | 
like manner, the ſum of theſe Fractions 4+ and + will be foun 
1. Alſo the ſum of theſe fix Fractions 33, 41, 1s 5 bY 
after they are reduced to a common Denominator (acco! 
to Example 2d, in Art. 274.) will be found ,, that is, 33 
281, When any of the Fractions given to be added is a com 
pound Fraction, ſuch compound Fraction is firſt of all to 
reduced to a ſingle Fraction (by Art, 275.) and then you m1 


proceed as before. | ; 
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So 2 and 5 of + being given to be added, their ſum will be 
found 23 ; for the compound Fraction 4 of ; will be reduced 
to; which added to the ſingle Fraction 4 gives 33. Here you 
W may obſerve, that the Fractions given to be added in all the 
bormer caſes, are ſuppoſed to be Fractions of integers, which 
WT have one and the ſame particular Denomination, viz. if one 
Hor the fractions given to be added, be a Fraction of a pound 
Sterling, all the reſt ought to be Fractions of a pound Sterling, 
and the like is to be underſtood of other Denominations. = 

= 282. When Fractions of Integers of different Denominations 
WT are given to be added, they are firſt of all to be reduced to 
a Fractions of Integers that have one and the ſame particular 
W Denomination, (by Art. 277.) and then they may be added by 
die firſt or ſecond Rule of this Chapter. 


-— I &S T ms 3g ” 


= So if of a pound Sterling, 4 of a ſhilling, and + of a penny 
Wwere given to be added, reduce the two latter into Fractions of 
pound Sterling, viz. + of a ſhilling is 4 of 2 of a pound Ster- 
Wing, which compound Fraction being reduced to a ſingle Frac- 
tion gives +351. Likewiſe 4 of a penny is 4 of , of 20 of 2 
: — Sterling, which compound Fraction being reduced, gives 
al. Laſtly 3 J. 18 l. and 3451. uy added according to 
8 trt. 280. their ſum will be found 23332 - 
283. When mixt numbers are given to be added, find firſt 
of all the ſum of the Fractions (by Art. 279. and 280.) then 
l the integer or integers (if there be any found) in the ſum 
Wot the Fractions, to the whole numbers, | 
Ss if 31, 41, and 164 were given to be added, their ſum will 
be found 242, viz. the ſum of the Fractions 4, 4, and 4, will 
be found (by Art. 280.) to be 144, and the ſum of the whole 
Wnumbers 3, 4, and 16, is 23, to which adding 1 (the integer 
Wound in the ſum of the Fractions) the ſum is 24; fo that 
ibis the ſum of the mixt numbers given to be added, 
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CHAP, XX. 


SUBTRACTION of VULGAR FRACTIONS and mixi ut 
| NUMBERS, 2 
De 

284. HEN the numbers given are both ſingle Frac- N Pm 


tions, and have equal Denominators: Subtra& 

the leſſer Numerator from the greater, and place the remain- 
der over the common Denominator, ſo is ſuch new FraQtion 
the difference between the Fractions given. | If 
Thus the difference betwixt the Fractions r and 47; is %. 
which is found by ſubtracting the leſſer Numerator 7, from 
the greater Numerator 9, and placing the remamder 2 over the 
common Denominator 11: Alſo the difference between the 
Fractions 3+ and 21 is 44; that is, the Fraction 47 exceeds 


41 by r- ; 
* 285 When the numbers given are both ſingle Fractions, and 
have not a common Denominator, reduce them to Fraction | 
of the ſame value which haye a common Denominator, (by io. 
Art. 274.) and then find their difference by the laſt Rule. : 

90 4 difference between the Fractions $ and 3, will be found 
Los viz. reducing the Fractions given to their equivalent Fra- 
tions $3. and 43, which have a common Denominator, the di- u 
ference ſought will be found , by Art. 284, Likewiſe r be- 
ing ſubtracted from 44 there remains 3. 

286. When one of the numbers given is a whole number 
or a mixt number, alſo when both of them are mixt numbers; 
reduce ſuch whole, or mixt numbers to an improper Fraction 
or Fractions, by Art. 268. and 269. and then the operation 
will be according to Art 284. or 285. 

So 73 being given to be ſubtracted from 12, the remaindet Wi 
will be found 43, viz. firſt 74 will be reduced to the impropet en 
Fraction , alſo 12 will be reduced to , then theſe two im- 
proper Fractions , and , will be reduced to their equirs WWP'® 
ent Fractions ; and , (which have a common Denom- Wil 
nator.) Laſtly, the difference between 3* and , is % en 
4: In like manner, 94 being given to be ſubtracted from 125 . 
the remainder will be found 218, as by the ſubſequent oper 
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91 = if and 125 = + by Art. 268, ; 
2 $4 and % = To by Art. 274. 

en 1 — 25 = 75 = 27, by Art. 284. : 
Though the three laſt Rules are ſufficient for all caſes in 


dubtraction of Fractions, mixt numbers, or whole and mixt; 


evertheleſs, the following Rules will be more expeditious in 


Nee Subtraction of mixt numbers, or whole and mixt, eſpecially 
Ven the Integers conſiſt of many places, as is manifeſt by the 


: pperation, VIZ, 


287, When a whole number is given to be ſubtracted from 
mixt number, ſubtract the ſaid whole number from the in- 


a eger or integers of the mixt number, and unto the remaind 
mex the fractional part of the mixt number given; ſo is the 
irt number thus found, the remainder or difference ſought. 


« 
* 
4 
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vir Surk flares 
inder will be 174, as appears from the operation, *——— 


175 

288. When a Fraction is given to be ſubtracted from 
nity, ſubtract the Numerator from the Denominator, and place 
hat which remains over the Denominator, which new Frac- 


ion thus found, is the remainder or difference ſought, 


* being ſubtracted from unity, or 1, the remainder is 


8 
Alſo 34 being ſubtracted from 1, the remainder is . 

289. When a Fraction is given to be ſubtracted from a whole 
umber gore than 1, ſubtract the ſaid Fraction from one (by 
e laſt Article) ſo the remaining Fraction being annexed to 
e number of integers leſſened by unity or 1, gives the re- 


. mainder or difference ſought. 


Thus 4 being ſubtracted from 17, the remainder is 1673 
alſo 7; being ſubtracted from 39, the remainder is 38 fr.. 
290. When a mixt number is given to be ſubtracted from 


whole number, ſubtract firſt of all (by Art. 288.) the frac- 
Ponal part of the mixt number from an unit, and ſet down the 
emaining Fraction; then adding the unit borrowed to the in- 
ger or integers of the mixt number, ſubtract the ſaid ſum 
om the whole number given (as is taught in Subtraction of 


hole numbers z) ſo that which remains, together with the 


W-maining Fraction before found, is the remainder or difference 


rene 


n 


So if 97; be ſubtracted from 50, the remainder is Irs 
oi as by the operation is manifeſt, 40. 
291. 
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291. When a Fraction is given to be ſubtracted from a min is, 
number, and the ſaid Fraction is leſs than the fractional pa ge 
of the mixt number; ſubtract the leſſer Fraction from the A 
by Art. 284. or 285. then the remaining Fraction be. nu 


ing annexed to the int or integers of the mixt number 
gives the remainder or . ſought for. I 


Roo dong ſubtracted from from 1255 the remainder 0 GC 
is 1234, as by the operation is manifeſt, es: gi 
1274 W 


292. When a Fraction is given to be ſubtracted from a mix 14 
number, and the ſaid Fraction is greater than the fraction 
part of the mixt number, ſubtract the ſaid greater Fran Fr 
from an unit borrowed from the mixt number (by Art. 288.) tic 
, and add the remaining Fraction to the fractional part of the It 
mixt number, (by Art. 279. or 280.) ſo the Fraction found by F. 
that addition, being annexed to the integers of the mixt num- of 
ber leſſened by an unit, or 1, gives the remainder or difference Ire 


ſought. 

- + being ſubtracted from 134; the remainder is 13} 
1252, viz. ſubtracting 5 from 1, the remainder is 23, o 
which added to + gives 52, which being annexed to 12, — 
(the number of integers in the mixt number leſſened by 12)! 
x or unity) gives 1252, the remainder fought. 

293- When a mixt number is pon to be ſubtracted from 
A mixt number, and the fractional part of the mixt number * 
to be ſubtracted, is leſs than the fractional part of the mitt 
number from which you are to ſubtract, ſubtract the ſaid leſſer 
Fraction from the greater (by Art. 284. or 285.) and ſet dom 
the remaining Fraction: Alſo ſubtract the integers of the leſler 
mixt number from the integers of the greater (as in Subtrac- 20 
tion of whole numbers;) fo is the mixt number thus found, 
the remainder or difference ſought for. on 
So if 174 be given to be ſubtracted from 204; the 20 al 
remainder will be found 32, viz. ſubtraQting 4 from 5, 17 du 
the remainder is 28, alſo ſubtracting 17 from 20, the — pr 
remainder is 3. | 28 5 33 

294. When a mixt number is given to be ſubtracted from: 
mixt number, and the fractional part of the mixt number to 
be ſubtracted, is greater than the fractional part of the mixt 
number from which you are to ſubtract; ſubtract the ſaid greate! 
Fraction from an unit bqrrowed from the greater mixt numbe! 
(by Art. 288.) and add the remaining Fraction to the fraction 
part of the greater mixt number (by Art. 279. or 280.) ſo i 
the ſum to be reſerved as the fractional part of — 
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ſought : Then add the unit borrowed to the integer or inte- 


gerd of the leſſer mixt number, and ſubtract the ſum from the 
integers of the mixt number (as in Subtraction of whole 
numbers ;) ſo that which remains, together with the Fraction 
before reſerved, is the remainder or difference ſought for. 

Thus, if 205 be given to be ſubtracted from 35 J, the 
remainder will be found 1432, viz, 3 from 357 
an integer, or 1, the remainder is 5, which 
gives 42 ; then adding the integer borrowed to 20, it 


will be 21, which ſubtracted from 359 the remainder is 1443 


14; ſo the remainder or difference ſought, is 1478. 

When you cannot clearly diſcern which is the greater of two 
Fractions, having unequal denominations, reduce them to Frac- 
tions of the ſame value which have a common Denominator, 
(by Art. 274-) and then it will be apparent which of the two 
Fractions is the greater. As if it be deſired to know which 
of theſe two Fractions 5 and 44 is the greater; after are 
reduced to 37 and Z4, it is evident that the former ds the 
| latter by IIs * 71 | 


 _CHAP. XXL 


MULTIPLICATION of VULGAR FRACTIONS, and 
M1xT NUMBERS. 


205. HEN the numbers given to be multiplied, are 
both ſingle Fractions, multiply the Numerators 
one by the other, and take the product for a new Numerator ; 
alſo multiply the Denominators one by the other, and the pro- 
duct will be a new Donominator, which new Fraction is the 
product ſought for. 
So rr and + being given to be multiplied, the product will 
be found 35; for 7 multiplied by 5 produces 35 for a new Nu- 


merator ; and 12 multiplied by 8 gives 96 for a new Denomi- 


nator ; alſo 5 and 4 being multiplied one by the other, the pro- 
duct will be found 23. Here you may obſerve that in the 
Multiplication of proper Fractions, the product is always leſs 
than either of the terms given; for in multiplying by an unit, 
the product is equal to the Multiplicand; 2 

5 | Uply 


to 3, 20 
— 


_ 
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multiply by a proper Fraction, that is, by leſs than an unit, the 


product muſt be leſs than the Multiplicand. 


296. When one of the numbers given is a whole number or 
a mixt number; alſo when both of them are mixt number; 
reduce ſuch whole number, or mixt number or numbers to an 
' improper Fraction or Fractions, by Art. 268. and 269. and 
then the operation will be the ſame as in the laſt Article. 

So 83 being given to be multiplied by 5, the product wil 
be found 434, viz. 83 being reduced to the improper Fraction 
, alſo 5 into {, multiply 26 by 5, the product is 130 for 
new Numerator: Alſo multiply 3 by x, the product is 3, for 
a new Denominator, which new Fraction 4 being reduced 
(according to Art. 271.) will be 435, the product ſought. In 
like manner, 74 being multiplied by 2, the product will be 
found 41. Here obſerve, that when either of the terms given 
is a compound Fraction, it muſt firſt of all be reduced to a 1ingle 
Fraction, and then the operation is as before. 

297. The directions of Articles 276. and 266. may often 
be uſefully applied here: For Example, if 5 be to be multi» 


plied by gt write down the product thus OX 5 , Which, con- 


| = 8 
trated by dividing both Numerator and Denominator by 6, 
nes L . 
becomes 7 14 


298. To take any part or parts of a number propoſed, is no- 
thing elſe but to mukiply the ſaid number by the F action, 
which declares what part is to be taken: So if you deſire to 
know what is 4 of 320, multiply 1 by 4, the product will be 


2003 for 32955. =40X5= 200. In like manner 2 of 45 b 
3 . a6 62 6 | 
27 mn 2X393, am 393. 121 T And 3 of 


$2. =. 3X8 or ao ot 
120 = "3® = 30. 

299. Hence if it be required to multiply an integer by a 
Fraction, multiply the ge by the Numerator of the Frac- 
tion and divide the product by the Denominator. For Example, 


the produc of 48 by f is EF = 6x5 = 30. 

That the methods above directed are true, may be proved 
by Multiplication of whole numbers: Thus, aſſume 2 Frac- 
tions 4 and 2, which are ſeverally equal to 2 and 3, two whole 


we) 
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he numbers; then it will appear that the product of the Fractions 


— a # is equal to the oda of the whole numbers 
4X 2 
2 * 3 for * — 6. , 5504 : . | 
Sometimes the Work of Multiplication, in mixt num- 
bers, may be compendiouſly performed after the manner of theſe 
following Examples, viz. if it be required to multiply r204 by 
4815 firſt multiply the whole numbers mutually, to wit, 120 by 
48, and place the particular products orderly one under the other, 
as in Multiplication of whole numbers; then multiply - 
the ſaid whole numbers firſt given by the Fractions 
alternately, viz. take x of 48, which is 12, alſo take 
5 of 120, which is 60, and place the faid 12 and 60 
orderly to be added to the former particular products: 
Laſtly, add all together, and to the ſum annex the 
product of the two Fractions; to wit, in this Ex- 
ample, the product of the Multiplication of 4 by 4, 
which is 4, ſo the total product required will be 
$327, as you fee by the Example in the Margin. 5832 
n like manner, if 18: be multiplied by 404, the * 
product will be 7463; and if 29% be multiplied by 50, the pro- 
duct is 1475, as you ſee by the Examples following. ü 


2 85025 


184 294 
> 409 50 
0 720 1450 
c 20 25 
— | 1475 
7463 | 


CHAP. XXIL 


NUMBERS, ES 


301. HEN the numbers given are both ſingle Frac- 
| tions, multiply the Denominator of the Diviſor by 

e Numerator of the Dividend; and take the product for a 
new Numerator: Alſo multiply the Numerator of the Diviſor 


> — of 
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the Denominator of the Dividend, and the product is a ney 
minator ; which new Fraction is the quotient ſought, 

So if 4 be given to be divided by 4, the quotient will be 
found 29, viz. — 5 by 4 the product is 20 
for a new Numerator; alſo multiplying 3 by the 2) (03 
product is 27 for a new Denominator, 6 132. the 
quotient ſought. In like manner if 4 be given to be divided 
by z the quotient will be found 33, that is 24, as you ſee in 
the Example: Here you may obſerve that in Diviſion, 

proper Fractions, the quotient is always greater 3) { (3! 
than the Dividend; for in Diviſion the leſs the Divi- 
for is, the greater will the, Quotient be; and when unity is the 
Diviſor the Quotient will be equal to the Dividend; therefor 
when the Diviſor is a proper Fraction, that is leſs than a 
unit, the Quotient will be greater than the Dividend. 

302. When one of the numbers given is a whole number, 
or a mixt number; alſo-when both are mixt numbers, reduce 
ſuch whole number or mixt number or numbers to an improper 
Fraction or Fractions, by Art. 268. or 269. and then the ope- 

er in the laſt Article. 
So if 42 be divided by 73, the Quotient will be found 5}, fa 
71 and 42 will be reduced to theſe improper Fractions 2 1 
42, then multiplying 42 by 2, the product 84 is a new Nume- 
rator, alſo multiplying 15 by 1 produces 15 for a new Deno- r 
minator; ſo is 1% = *# = 5+ the Quotient ſought. 

303. Here alſo the directions of Art. 276. and 266. wil 
often prove advantegeous : Thus, if , be to be divided by !;, 


the Quotient may be repreſented by 2 , which reducel h 


ISX8 £ 
dividing by 4 becomes —2—, and that again divided by 5 1 
. | 
becomes ©" ka: we 


304. If a whole number be given to be divided by a Fra 
tion, multiply the whole Ra nt by the Denominator of tit 
Fraction, and divide the Product by the Numerator thereof: 
For Example, if 48 be to be divided by 14 = J, then tis 


| 8 
Quotient will be SL =6X7 = 42. | 


305. If two Fractions that have the ſame Denominator 2 
Piven for a Diviſor and Dividend, then the . of ther 
Fl umeraton 


Chap. XXII. Diviſion of Vulgar Fractions. 143 
Numerators will be the number required. For Example, if 4 be 
o be divided by 3, the Quotient will be . | | 

8X5 __ 5 | 
For x8 3 | | 
The truth of theſe methods will appear by afſuming 2 Frac- 


jons {5 and 32, which are ſeverally equal to 2 whole numbers 
and 2 for the Quotient of the Fractions 2 divided by 32, 
ig is equal to the Quotient of the whole number 4 divided 
y 2, for $3 = 4 = $ = 2. an 


28988 to exerciſe the Rules of Vulgar Fractiona 
Deſc V You, © 


Io 1. The difference of two numbers is 144, the leſſer 
is 24, What is the greater ? Anſw. 31 (found by Ad- 


Wition. ) 1 $2 
32 2 What number is that, which if added to 35 gives 
| 8334? Anfſw. Ar (found by Subtraction.) a 
* 3. There is in 3 bags the ſum of 1212, /. viz. in the 
g 50%. in the fecond 404 l. what is in the third bag? 
nſw. 303 l. (found by Addition and Subtraction.) | 
Que. 4. Two merchants A and B having. certain ſhares in 
ſhip, the ſhare of A is I of the ſhip, that of B A, what is the 
Wifference between their parts? Anſib. the ſhare of A exceeds 
Que. 5, What is + of 1303? Anfſw. 814 (found by Mul- 
weft. 6, What number is that, which being multiplied 
= 253? Anſw. 423. (found by Diviſian.) * 
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CHAP. XXIII. 
NorATION F DrciMaL FRACT 1 ons 


307. IT is hard to determine, who was the firſt that brougt 
1 Decimal Arithmetic to light, tl.ough it be a late in 
vention; but without doubt it has received much improvement 
within the compaſs of cnt pn by the induſtry of Artif 
and now ſeems to be arrived at perfection. The excellency 
thereof is beſt known to ſuch as can apply it to the practici 
part of the Mathematics, and to the Conſtruction of Tables 
which depend upon ſtanding or conſtant proportions ; ſuch ar 
Trigon ical Canons, Tables for the computing of Com- 
pound Intereſt, &c. in which caſes Decimal operations a#orl 
ſo great help, that, in my opinion, many ages have not pro- 
duced a more uſeful invention. But it may be objected, tha 
Decimal Arithmetic often giyes an imperfect fofution to 4 
queſtion. This I grant, yet the anſwer ſo given may be a 
uſeful as that which is exactly true; for in common affairs 
the loſs of ;g part of a grain, or of an inch, &c. to wit 
any quantity which cannot be ſeen, is inconſiderable: But | 
would not be miſtaken; for in extolling Decimals, I do not 
cry down Vulgar Fractions; fince experience ſhews, that De 
cimal Fractions are commonly abuſed, by being applied to al 
manner of queſtions about Money, Weights, 22 when indeed 
many queſtions may be reſolved with more * by Vulga 
Arithmetick ; ſo that the right uſe of Decimals depends upon 
the diſcretion of the artiſt. | 
308. When a ſingle Fraction has for its Denominator, 1 
number conſiſting of 1 or unity in the extreme place toward 
the left-hand, and nothing but a cypher or cyphers*towars 
the right, it it more particularly called a Decimal : Of th 
kind are theſe that follow, viz. 5, that is, five tenths ; r 
five hundredth parts; likewiſe theſe are Decimal Fractions 
PILL rede redes Sc. 300 


— 
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og. A Decimal Fraction may be expreſſed without the De- 
nominator, by prefixing a point or-comma before (to wit, on 
he left-hand of) the Numerator ; ſo t may be writ thus . 5, 
or thus, 5; and £4 thus, . 25, or thus „25. 7 | 
310. In Decimals, when the Numerator does not conſiſt of 
o many places as the Denominator has cyphers ; fill up the 
oid places, in the Numerator, with erphen prefixed on the left- 
and: So +5; is ſet down thus, ,og ; li 
nd 128% thus, ,0205 ; likewiſe ss thus, ,00 
317. In Decimals thus expreſſed, the Denominator is diſ- 
overable by the places of the Numerator : For if the Nume- 
ator conſiſts of one place, the Denominator conſiſts of 1 or 
nity with one cypher; if of two places, the Denominator 


Lit onliſts of 1, with two cyphers annexed ; if of three, the De- 
* SW ominator conſiſts of 1 or unity, with three cyphers annexed » 
15 do the Denominator of „25 is - 100, the Denominator of. 80 


1000, and the Denominator of . 096 is 1000. | 

312. Cyphers at the end of a Decimal do neither augment 
or diminiſh the value of it: So .2, .20, .200, .2000 are De- 
imals, which have one and the ſame value; for being ab- 
reviated by Art. 265. will be made 5, and: fo will £3; or 


. . But cyphers placed between the ſeparating comma and 
.o- bgures of the Decimal diminiſh its value ; 80, 5 is rr but 
that 05 is Tees Ds. 2 280 


313. Therefore Decimal Fractions are eaſily reduced to a 


4 
7 ommon Denominator, Fug is a troubleſome work in Vul- 
is, r Fractions ;) for if all the Numerators of as many Decimal 


ractions as are given, be made to conſiſt of the ſame number 
f places, by annexing a cypher or eyphers at the end, (that 
on the right-hand) of ſuch Numerators as are defective,” 


De- ey will all be reduced to a common Denominator : So theſe 
E Vecimals, . 2, . 03, . 027, which ſignify ros T3563 13%) may 
eed e reduced to theſe, .200, . 030, . 027, Which have 1000 for a 
loa ommon Denominator. | 


314. The order of places in any Decimal proceeds from the 
!t-hand to the right, contrary to the order of places in Inte- 
ers, which is from the right-hand to the left : So in this De- 
mal ,247 the figure 2 ſtands in the firſt place, (being the 
utermoſt towards the left-hand, and next to the point,) the 
gure 4 ſtands in the ſecond place, and 7 in the third. Alfa 
this Decimal .0245 a cypher ſtands in the firſt place, 2 in 
e ſecond, 4 in the third, and 5 in the fourth. 

315. Every place in the Numerator of a Decimal Fraction 
8 a peculiar Denominator, or proper value, viz. the Deno- 
L munator 


ikewiſe 2365 thus, ,0505 | 
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minator of the firſt place is 10, of the ſecond 100, of the thin 
ooo, Sc. So that the firſt place of a Decimal, ſignifes 
tenth parts of an unit, or integer; the ſecond place, hundredth 
parts of an integer; the third place, thouſandth parts of 
an integer, * __ is manifeſt, that this Decimd 
+3254 (every place the being conſidered a- by it- 
ſelf) — of . 3, +02, . ob, — (viz, F rye th 45 
rodvv, Which being reduced to a common Denominator (by 
Art. 313.) will give theſe . 3000, .0200, .0050, ,0004, viz, 
Webers T6250 rede; all which collectively make. 325 
(or rodch·) | 

316. In whole numbers, the firſt place above (that is on the 
left-hand of) 8 of units ſignifies tens of units, but in 
Fractions the place beneath (that is, on the right-hand 
of) the place of units denotes tenth parts of 1 or unity, an 
is called the firſt place of Decimal parts, or place of primes 
likewiſe the ſecond place above the place of units ſignif; 
hundreds of units ; but the ſecond place beneath the place « 
units expreſſes hundredth parts of 1 or unity, and is callel 
the ſecond place of Decimals, or place of ſeconds ; So that, 2 
the values of the places in integers aſcend in a decuple 
portion, from the place of units, towards the left-hand ; ſo the 
values of the places of Decimals deſcend in a ſubdecuple pro 
portion, beneath the place of units, towards the right-hand, viz 
among the places of integers, every following place toward 
the left-hand, is ten times the 0 of the next preceding 
place: But among the places of Decimal parts, every follow 
ing place towards the right-hand is one tenth part of the 
ws — of the next preceding place; All which will be evident 3 
by the following Table. | | 15 


a and Decimals. 
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{TABLE for the NoTATIoON of Integers 


317. In the foregoing Table, you may obſerve, that the places 
f integers or whole numbers are ſeparated from the places of 
Decimal parts by a point; ſo the number on the left-hand of 
he point expre 3285 integers or units: But the number 
n the right-hand of the point only ſhews 8237 parts of 1 (or 
integer) ſuppoſed to be divided into 10000 equal parts, 

ke manner, this number 5.8 ſignifies 5 integers and eight 
nth parts of an integer, and this number 285,82 denotes 285 
tegers (or units) and c parts of an integer. 

318, Hence it follows, that if the ſeparating comma, in any 
xd or fractional expreſſion, be moved one place towards 
e left-hand, then every figure, and conſequently the whole 
«preſſion, is but a tenth part of what it was before; that is, 
is divided by 10; if it be moved two places, the expreſſion 
divided by 100; if three Po by 1000, Cc. 

| 2 


LE 


But 
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But if the ſeparating comma be moved towards the right. 
hand, then every figure, and the whole expreſſion, is multiples 
three places, NIV 


— — Oh ew 


—_—— 


* 
1 ernennen nee 


- CHAP. XXIV, 
Concerning the RenucT1on of VuLGAR Fac: 
Tions 10 DeclMAL FRACTIONS, 


19. F the greateſt integer of money, as alſo of wei 
ON meaſure, &c. — ſhbdivided decimally, to __ 
pound of Angliſb money into ten, equal pieces of coin, and 
every one of theſe into ten — equal pieces, c. and weights 
meaſures, c. after the ſame manner: The doctrine of Arith- 
metic would be taught, with much more eaſe and expedition 
than now it is; but it being imprabable that ſuch a reforms 
tion will ever be brought to paſs. I thall proceed in direding 
a courſe to the ſtudious, for obtaining the frugal uſe of ſuch 
Decimal Fractions as are in their power. 

320. Since, in Axithmetical Queſtions, ſome of the given 
numbers for the moſt part happen to be Fractions, a way mutt 
be ſhewed how to reduce a Vulgar Fraction to a Decimal Frac- 
tion; yet in ſome caſes there is no need of this reduction: 
For example, à foot in length is commonly ſubdivided into 12 
inches, an inch into 4 quarters, and eyery quarter into 2 half 
quarters; but a foot may as eahily, and a great deal more com: 
modiouſſy, be divided, firſt into ten equal parts, and then 
eyery of thoſe into ten other equal parts ; a each of theſe 
into ten other equal parts; (or at leaſt ſuch, diviſion, may be 
ſuppoſed. or imagined when it cannot actually be made.) 
This foot in length ſo divided, being applied to the ſides df 
Superficial F igures, or Solids, will at firlt ſight give the quan- 
tities of ſines in feet and Decimal parts of a foot th readily 
a foot, yulgafly divided, will ſhew you how many feet, inches 
quarters, and half-quarters, are contained in any line) from 
whence the ſuperhcia or ſolid content may be found in feet 
by Multiplication only; and. how much this excels the Vulgar 
way, I Mall partly manifeſt hereafter. The like Subdiviſion | 
would have to be made of a yard, pearch, Ec. A 

. 2 4 


1, Crap. XXIV. to Decimal Fraftions.” 0 149 
95 321. A Vulgar Fraction may be reduced to a Decimal of the 
Pl me value, or infinitely near (for all Vulgar Fra ctions cannot 


e exactly reduced to Decimals) by the Rule of Three Direct; 
r as the Denominator of any Fraction whatſoever, is to the 
umerator thereof, ſo is any other propoſed Denominator to 
correſpondent Numerator: £xample, Let it be required to 
educe 4 to a Decimal, whoſe Denominator is aſſigned to be 
000 : Say, by the Rule of Three, if the Denominator 8, has 
& for a Numerator; What will the Denominator 1000 require 
or a Numerator ? Multiply and divide as the Rule of Three 
Direct requires; fo will the fourth proportional be found to be 
b25, which is the Numerator fought ; therefore en, or ,625, 
a Decimal Fraction equal in value to 3. Another Example, 
et it be required to reduce 248 to a Decimal Fraction, whoſe 


2", I Denominator ſhall be 100000; fay by the Rule of Three, if 
, o che Denominator give 7 for à Numerator, what will the 
and WW) cnominator 100000 require for a Numerator ? Anſw. 2916, 
nur 


322. Hence may be deduced the following Rule to reduce a 


2 1 Fraction to a Decimal. 
ul lo the Numerator, annex as many cyphers as may be con- 
> euent; then divide it by the Denominator, and the Quotient 


jill be the Decimal required: Note, There muſt always — 
many figures in the quotient, as there are cyphers annexe 
o the Numetator; and if ſo many do not ariſe, fupply the de- 
aency by placing cyphers after the ſeparating, comma. 
Examp. 1. What is the Decimal equal to?? 
Venontinator 2) 1,0 = the Numerator, with a cypher annexed, 
5 = the Decimal required. 
Eramp. 2. What is the Decimal equal to 2 ? | 
Venominator 4) 1, oo = the Numerator with two cyphers. 
ramp. 3. What is the Decimal equal to:? 
Denc minate 5) 1,0 = the Numerator with a cypher. 
| „2 = the Decimal required. 
Examp, 4. What is the Decimal equal to 4; ? | 
Denominatc 25) 1,00 = the Numerator with two cyphers, 
-= me Decimal required. 
Exonp. F. What is the Decimal equal to 3? t 
Vnominator 9) r, ooo &c. = the Numerator with cyphers, 
511111 Ce. = the Decimal required. 


Te; i 323. 
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323. If the number of cyphers, annexed to the Numerats 
of the laſt Example, had been ever ſo great, and the divific 
(by the Denominator 9) had been proſecuted till thoſe cyphen 

had been all exhauſted; the Quotient, or Decimal required, 

would conſiſt of as many ones as there had been cyphers 2. 

nexed, and there would ſtill be an unit remaining; by annex 

ng. cyphers to which, the - diviſion might continuel 
er 


324. Thoſe Decimals which are produced from  Vulgy 
Fractions, whoſe Numerators, with cyphers annexed, can be 
meaſured by their Denominators, are called finite or termin p 
Decimals; becauſe they conſiſt of a finite and determinat 
number of places: Such are the Decimals reſulting from the 
four firſt Examples. 

325. Thoſe Decimals which are produced from Vulzz WWD 
Fractions, whoſe Numerators, with cyphers annexed, can 
be meaſured by their Denominators, are called infinite, inter 
minate, circulating, and repeating Decimals; becauſe the | 
do not conſiſt of a finite and determinate number of places, WW 
and becauſe ſome figure or figures do continually circulate a 
— them; ſuch is the Decimal reſulting from the fit be. 

xample. 

326. Hence it follows, that no Vulgar Fraction will product WW th, 
a finite Decimal, but ſuch, whoſe Denominators are con- WW th; 
pounded of the primes 2 and 5; for no other numbers c pa 
meaſure 10, 100, 1000, I0000, c. or their Multiples, 4 A th, 
ſuch every Numerator becomes, by annexing cyphers thereto. E: 

327. The finite Decimals, 145 from ſuch Vulgar Ft. 
tions, will conſiſt of as many places of figures, as there are ten 
two's, or fives, in the compoſition of their Denominator 
Thus 26, J, and 3, have finite Decimals of 1 place, viz. 
„2 and „5; yes 255 and à, have finite Decimals of 2 placty 
VIZ, „01 ,04 and ,25 Cc. 

328. In circulating Decimals, if one figure only repeat 

rf Thus in Examp.' 5th. the De 


petend. | 
- 329. = avoid the —_— of writing Leger unneceſu ral 
es, a ſingle Repetend is denoted by the repeating 
daſhed, chat i, che Decimal 312112 Sc. conſiſting of dt 
le Repetend 1, is exp by rr. 

| : o. Since ,I 'is the Decimal equivalent to the Vat 
Fraction + ; therefore „ will be the Decimal equal Fr 
»3, to (3=) 43 „, to g; „, to 3; „5, to (5 =) 355 15 
$5 »$, toZz MN (321 =) I, | Theres 


8 


Therefore in all operations for, 5 = o, 9999 &c. ad infinitum, 
put an unit. | 


331. Examp. 6. What is the Decimal equal to ;? 


red, WF Denominator 6) 1,00000. H . = Numerator with cyphers. 
by 16666 Sc. , 1 = the Decimal required, 
* Examp. 7. What is the Decimal equal to ? 


Denominator 12) 1,000000 &c. = Numerator with cyphers. 
5083333 Sc. S, ogg the Decimal requir'd- 
Examp. 8. What is the Decimal equal to 2 
Denominator 15) 1,000000 &c. = Numerator with cyphers. 


,066666 Sc. =,06=the Decimal requir'd, 


Examp, 9. What is the Decimal _ . 
Denominator 75) 1,000000 &c. = Numerator with cyphers. 


| „013333 Cc. =,01z=theDecimalrequir'd. 


The Decimals reſulting from the 4 laſt operations are called 
mixt repeating Decimals, or mixt, ſingle Repetends, be- 
cauſe they have a finite number before the fingle Repetend 
begins. 

332. And, from the four laſt Examples, it will appear, that 
the finite part, of mix'd repeating Decimals, ariſes becauſe 
the Denominators, of their correſponding Vulgar Fractions, are 
1 rn Core of the primes 2 and 5; for in Examp. 6. 
the Denominator 6 =2% 33 in Examp. 7. 12= 4X3; in 
Examp. 8. 15 = 5X 3; and in Examp. 9. 75 =25X 3. And 
it is farther obſervable, that the finite parts of the mixt Deci- 
mals, in theſe Examples, conſiſt of as many places, as the finite 
lecimals before found in Examples 1. 2. 3. and 4. where the 
Denominators were reſpectively 2. 4. 5. and 25. which Deno- 
minators in theſe Examples, are ſeverally multiplied by 3. 


333. From theſe Examples, alſo, may be deduced the mannar 
Ne of expreſſing the value of mixed Repetends, in the form of Vul- 
ue Fractions, viz. the finite part has a decimal Denominator, 

a in Art. 311. but the i has 9 for its Denomi- 
n "ator, by Art. 330. and ſhould be eſteemed only a part of the 
45 laſt finite Denomination. | 8 
c the So in the expreſſion of Example the 6th. , 16 = 4, the finite 

pat ,1 is ; and the Repetend, had it ſtood in the place of 
ved brmes, would be 5, but becauſe the finite part of the expreſ- 
o eon is in that place, it muſt be eſteemed only g of 7x or 58: 
„„ = 
f | 


eſa L 4 


5 
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In like manner for the expreſſion of the 7th Exampke, 
5083 = 7x the finite part, ,08 = e; and the Repetend, if i 
were in the place of primes would be ; but the laſt figure d 
the, finite part being in the place of hundredths, therefore the 
' Repetend.is 3 of ,4, or 53; : Now 18 + de = $54 + 11 
W765 = 7x* 85 | | : 

334. Examp. 10. What is the Decimal equal to %: 

99) 1,00000000 c. (,01010101 Cc, the Decimal required, 

99 


100 
99 


100 
99 | 


100 
99 


— 


1 Ee. 


Ti apparent, that how long ſoever the Diviſion in the la 
Example be continued, the two Quotient figures (of) wil 
repeat once, for every two cyphers annexed to the D. 
viden . | 

335. And hence we have the generation of Repetends con- 
liſting of 2 figures, which (as well as thoſe of 3, 4, 5, &: 
figures) are called compound Repetends, 
67426. Compound Repetends are diſtinguiſhed by daſhing the 

and daſt repeating figure: Thus ,010101 &c. ad infinitun, 

may be wrote ar, and ,123123123 Cc. ad infinitum, ,12;. 


337. Since n= ft; 5; will be = „r; = (45 =) 63; 
vs = og, Cc. = (r=) 5995 = 18; RN == 
l = „; NS (55 =) , Sc. | 

And, in general, a Vulgar Fraction which, being reduced t 
a Decimal, produces a compound Repetend of 2 figures, eithe 
is, or is equal to, a Fraction, whoſe Numerator is the two fe. 
peating figures, and Denominator 99. | 
2338. And the Denominators of thoſe Fractions, which pro- 
duce mixt compound Repetends. of 2 figures, ſuch as ,15 
| 20497, &c. are compounded of the primes 2 or 5, and 

number 9. | 8 
5 339 


2 


4 


_ 


Q_ St 
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ple, 339. Examp. 11. What is the Decimal equal to ,*; ? 


f i 999) 1,000000000 c. ( ,oot001001 S. 
> of | 
999 
the — 
N 1000 
999 


— 


I000 


i 
999 
1 &c, 
Here we have the generation of a compound Repetend con- 
fiſting of 3 and by reaſoning, as in Art. 337. it will 


appear, that the Vulgar Fractions, which produce ſuch Deci- 
mals, are, or are equal to, thoſe, which have the 3 repeating 
digits for Numerators, and 999 for a common Denominator. 

340. Univerſally, a Decimal Fraction, conſiſting only of a 
Repetend, is equal to a Vulgar Fraction whoſe Numerator is 
that Repetend, and the Denominator a number conſiſting of as 
many nines, as there are places in the Repetend. 

341. Examp. 12. What is the Decimal equal to 3? 

7) 1, 000000000000 (o, 1428571 Cc. 


30 
28 


——— — 
20 
14 


60 a 
56 | 


40 
35 

50 

49 


10 
7 


— — 


3 Ec. 
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Since the number 1, the only ſignificant fi of the Divi- 
dend, becomes the remainder, 4 — by the fix 
quotient figure, it is clear that thoſe ſix figures will continu- 
ally repeat in the quotient; therefore = O, 7428 5%. 

2. Hence, if the Denominator of a proper Fraction, in 
its leaſt terms, be not compoſed of the primes 2 and 5, ther 
Fraction will be equal to a repeating Decimal, whoſe Repetend 
: will have fewer figures than there are units in the Deng- 
minator. 

For, in the 12th Example, where unity, with cyphers annex- 
ed, is divided by 7; *tis obvious, that no remainder, in any 
part of the diviſion, can be greater than 6 : "Therefore if, as in 
that Example, all the poſſible remainders ſhould happen before 
any of them return, yet after that, viz. after 6 figures (a num- 
ber leſs than the Diviſor by unity) are obtained in the Quotient, 
ſome one of the former remainders muſt neceſſarily recur (for 
by Art. 326. there will be. a remainder, becauſe the Diviſor 
cannot meaſure the Dividend); to which former remainder : 

2 being annexed, as in the former part of the Diviſion, 
that figure muſt repeat in the Quotient, which was placed ther: 
when the ſame Dividual happened before: And therefore the 
other figures muſt follow and continue the circulation. 

343- Having any proper Fraction given, to find whether the 
Decimal Fraction, equal thereto, will be finite or infinite; and 
if infinite, whether it will conſiſt of a pure or mixed Repe- 
tend; and how many places that Repetend will conſiſt of. 

Rule, Reduce the given Fraction into its leaſt terms, and 
divide the Denominator by 10, 2, and 5, as often as poſſible; 
then make the reſult a Diviſor, and let the Dividend conſiſt of 
as many nines as may be neceſſary ; continue the Diviſion until 
there be no remainder; and the number of nines uſed wil 
ſhew the number of places in the Repetend ; which Repetend 
will begin after as many places of figures, as there were tens 
two's, or fives, divided by. i 

If the whole Denominator vaniſhes by repeating your Divi- 
ſions by 10, 2, or 5, the Decimal will 4 finite, and conſiſt of 
as many places as you perform Diviſions, by Art. 327. but il 
not, there will be a Repetend, by Art. 342. Alſo a Fraction, 
equal to the given one, will have a number conſiſting of » 
many nines in the compoſition of its Denominator, as there 
will be figures in the Repetend, by Art. 340. Therefore that 
number of nines will be a Multiple of the given Denominato!, 
reduced as above. "EP 


Exam 
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Examp. 1. How many places will the Repetend of that De- 


cimal conſiſt of, which is equal to 3? 


7) 999999 
142857 Anſw. 6 places. 


Exam. 2. Will the Fraction ITESS produce a finite or infi- 


nite Decimal ; and of how many places will it conſiſt, if finite? 


10) 51200 Number of Diviſions 


I 

2 

3 

4 

5 

2) 32 6 
7 

8 

9 

10 


I II 
Anſw. The Decimal will be finite, and conſiſt of 11 places., 


Proof 51 2400) 1,000000000[00 (0,00001953125 
512 


4880 5 
4608 


2720 
2560 


1600 
1536 


640 


512 
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Example 3. Will the Fraction g be finite, or infinite; if 
infinite, how many figures will its Repetend conſiſt of; and 
how many finite places will there be, befote the Repetend 


begins? 
ro) 880 Number of Diviſions 
| 1 


22 
2) 22 3 
| 4 


Anfw. The Decimal will be a mix d compound Repetend 


of 2 places, beginning after 4 finite places. 
Proof 88[0) 1 28 (0,001 13S 


320 


344. When a decimal expreſſion is finite, or citculating, it 


zs called compleat ; but if it be not finite, and no law of cir- 
culation-appears, it is called approximate. . 

345 · Approximate Decimals have ſome places true, and the 
| uncertain, and are ſometimes wrote with the ſigns + or 
— do denote whether the laſt: figure is leſs or greater than 
juft : Thus, for 327,645 +, read 327,645 more "ſomething ; 
that is, the true Decimal exceeds 327, 645 by ſome uncertain 
figures; and for 327,646 —, read 327, 646 leſs ſomething; 
that 2 true Decimal exceeds: 327,045, and is leſs than 
27,646. RY | | 
a — If in reducing a Vulgar Fraction to a Decimal, or in 
any other proceſs, the Repetend of the reſult doth not ſo 
ſpeedily appear as might be-wiſhed for, proceed to a deter- 
mined number of places, and the reſult will be an approx 
mate Decimaal. 9 


wy 2 — 


A. =; 


BD Se. B = 8 
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247. Upon the aforeſaid grounds, the known or accuſtomary 
parts of Money, Weight, Meaſure, Time, Cc. may be re“ 
duced to Decimals : For if you defire to know what Decimal 
Fraction of a pound Sterling is equal in value to one ſhilling, 
conſider firſt that a pound is the integer, and that 20 ſhillings 
zre equal to that integer, therefore 1 ſhilling is 26 of a pound. 

In like vor"; foraſmuch as 240 pence are equal to a 

und of Engliſh money, 7 pence are 245 parts of a pound, 
hich F af 8 to this Decimal ,02916/. 

After the ſame method, may the Vulgar Sexagenary Frac- 
tons yſed in Aſtronomy be reduced to Decimals: For ſince a 
degree is uſually ſubdivided into fixty parts, called Minutes, 
or Primes; a Prime or Minute, into ſixty parts, called Se- 
conds ; a Second into ſixty Thirds; a Third into fixty Fourths, 
Cc It is evident that 7 Minutes (ov Primes) are % parts of 
degree, which may be reduced to the Decimal . 116. 

This to the ingenious will be a ſufficient light for the ſind- 
ing of Decimals ſuitable to the Shillings, Pence, and Farthings, 
which are under a pound Sterling: Alſo the Decimals of the 
known parts of Weight, Meaſure, Time, c. as they are ex- 
plied in the following Table, 2 


0158) 
THE 


T A B L E 


REDUCTION 


== 


TAB LET I. | Pence with | Decimals of « 
© Engliſh Money, the Integer Farthings. | ans 
being a Pound. — 

8 5 3] „0489583 
- Shillings, | Decimals of a 2 .047916 
Pound. Tf 046875 
| mo 04583 
3] 44791 
| 2 23 2 9 1 
| | 
I 9 I 427083 
171.85 10 | «0416 
| 161.8 . 3 040025 
15.75 | 2 | 039583 
| 14 | .7 | 'I | 03854156 
13-05 3 0375 
0 126 3] 0364583 
111.55 2 035416 
105 1 034375 
g 1s 8 OZ ; 
i 3] 4032291 
71.35 2 03125 
6 1.3 1 0302083 
5 | .25 7 oP 
4 | 2 3] .o28125 
3115 2 025083 
„„ 11 0260415 
= I | .o5 6 a_ 
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ates M4 


2 


1Pen. & 1 Far. 
i Penny. 

3 Farth. 
2 Farth. 
1 Farth. 


0239583 
022918 


021875 
o2083 


— . 


* 


uy 
13.05 
12.6 

1155 


0072916 
0625 


Grains. 


mu 


|Decimals of an 


Ounce. 


.0052087z 
.00416 
003125 
oo2083 


.0010416 


—_— 


TABLET I. 
Of Trop-anight, the Integer 


ing an Ounce. 


— 
Meigbis. 


Decimals of an 


Ounce. 


„ „ „ = HH Hm mHmHWwWwD HD D 


047918 
_ 


2282 


— 


50 11 6982143 
.008z 10 | .o892857 
.00625 9 | .0803571 
.00416 8 671456 
| .00208z 71.0625 
PLD ES : — 714 
a 2 
TABLE T III. 4 2705 
/ Avoirdupoiſe great Weight, 3 . 
| the Integer being an hundred 2 
N Weight, to wit, 112 pounds. I 55 Fg 
wvarters 0 Decimals e Decimal; 1 
LEG 1 hundre 40 . Ounce I Fark 
I, 75. 15 | -0083705 
21]+5 14 | .0070125 
| 1-25 131.0072544 
n | 
eEcalmats TI } 0001 
e oe cores 
4 — — — 3 0050223 
[ 27 | -2410714 . 044643 
| 26 | -2321429 | 710039062 
| 252232143 6 | .0033482 
; 24 | 2142857 5 | -0027901 
| 23 2053571 | 410022321 
ö 22 — 4 6 |] 3 | -0016741 
; 21 | 2 | .0011160 
| 20 | 17 . rf .0005580 
| 13 1696429 — 
181607143 Quarters of | Decimals of 
17 141771 | 1 Ounce. | 1 hundred. 
I6 | +142 | — 
15 12395 8 3 0004185 
144121 2. 002790 
. 13 Sy 9 11. 0001395 
121.1071429 | 


TABLET 
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N TAB LET " I. 6 | 234376 | 
of Avoirdupoiſe little Weight 5 — 
the Integer being a Pound, oo YL 
3 | -01171875 
— 7 ma {| 0078125 | 
| ecumals of 1 .003 ,0625 Þ© 
Ounces: N Pound. | * 
— | - — | Quarters of | Decimals o 
15 | 9375 a Dram. iy — 
14875 — 5 
131.8125 381002929694 
12 58 SY 00195313 3 
111.6875 . oo 97656 
10 625 — ö 
5625 | TAWSSET. V. [i 
$ * a Of Liquid Meafures, the In-. 
71-4375 teger being a Gallen, 4 
6375 0 
5 | .312 . Decimals aft. 
3 1875 . hn | 2 , 
2 | .I25 © 31875 | 
11.0625 6175 | 
— - | — i I 625 1 
| 7 | |; 458 
Drams. | 4 Zonngei | 31-375 
= — | 2 25 
15 95859375 1] 25 
14 | -0540875 NN 
13. 05078125 Du, of || Decimals of a 
12 | .046875 X Pint. SGallan- 
11 04296875 | wolf bed | 
10 390625 K 5 3109375 | 
9 03515625 | 21.0625 
Gi 1103125 
7 | 02734377 
| . 1 : t 
n iS x e 8 1 
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TABLET VI | TABLET vn. 
Dry Meaſures, the Integer | Of Long Meaſures, one Yau 
being a Quarter. * being we nteger. 
yy "| Decimals of a| Duarters o Decimal 
Bujbets. Quarter. * Yard, Fl. one Yard 
| 8 875 3175 
| 75 215 
| 5 1] -025 I | +25 
31-375 J Par 
: , ecimals 
2 | -25 Nails, one Yard, 
11125 — 

. Dama 3 | -1875 = 
| ecimals of a 21.125 ad 
Pecks 1 | 11.0625 - 

3| -09375 it Duarters o Decimal: / 
7 : 0625 = = | one Yard. / 
03125 
* 3 | -046875 | 
— of a | Decimals of a 2 | .03125 
. Quarter. 015625 
| MY of 
31023437 7 bi 
. — 4 TABLET VIII 
| | -007812 5 Of the Reduction of Inches, 
— to Decimals, the Integ” t 
Pints "| Decimals of 4 ting a Foot in Length. 
5 Quarter. 57 
— Decimal: 1 
3 | 005859375 | Fort 
2. 00390625 - — 
001953125 11 | 918 
— 101.83 
1 9175 — 
| : 3 EO RE 
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Ids 81.5 Parts of a Decimats of a 
71.583 Dozen. Groſs. = 
6 5 * » + # "FUE. TH 
5 | -418 11 | .07638 | 
4 -— + 10 _ | 
. | 0025 
; | .16 $ o 
1 883 [ .0486x | 
— — 80418 
W 7 an 8 of al 5 1.03471 j 
| Hook. . oy 027 1 4 
| 3 | .0208z | 
& 3 21.0138 ö 
2 | .0416 11. oog? 
I | .02083 — -} 
010415 TABLET X. 
Half a Quar- « Of Time, a Day being the | 
er of an Inch. Integer. 
TABLE T IX. | Decimals e 
f Dozens, the Integer bring Hours. | _ 77 
. Greſt. 
proves : 23 3 | -9583 
Decimals of a 22 | .91 
Dozens. = Groſs. 4 21 2 — | 
- — 20 | By | 
111916 19 7916 | 
10 | .83 18 | .75 ' 
9 75 17.08 
| 6 16 | .6 | 
7 | -583 15 | .625 
6!'.5 14 | .583 | 
5 | 41 13 | -541S | 
4 | 43 I2|.5 
3 | -25 111.4583 
2121 Io | 418 
I 083 
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P 
„ 


at 


_— 


35 


024305 | 


8 375 
813 340230 
71.2918 33022915 
61 .25 3207 
5 | .2083 | 31, | 021527 
4 | .16 30. 02083 
3 | -125 29 | -02013 
2.083 28 9197 
11.041 a 27 | -01075 
3 * — — nf oo 
| Decimals of a, 25 | -017 307 
Minutes. | Day. Y — — 
— 23 | -01597/ 
| 59 | 04097 22 | -01527 
| 58 | 04027 21. 041583 
57039583 aq | Rn 
56 03 19 | .013194 
55 03 194 181.0125 
540375 17 | -01180 
53 | .ozb80g 160 | 0x 
52 | .036x 15 010416 
511.0354168 14 | · 09 
50 03477 218 
4 034027 12 oo83 | 
48 | .oz 11 } -007639 
47.032636 10 | -0obgf 
46.0319 9 3 
45 1.03125 003471 
43.029867 dogg 
| 42 | po pd 5] -29347 
41.028477 4 | -0027 
} 40 027 3 002043 
30.027083 21 ·0012 
28 | 02634 x | .ooobgf 
37 | 025098 6 v 
rr] 6 025 — 


309. 1 
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of which the” firſt (intitled Eng/ih money) contains in the firit 
column of it the particular Fractions, (vix. the ſhillings, pence, 
and farthings) of a pound Sterling; and in the other column 
the Decimals, to which they may be reſpectively reduced: So 
in the dame Tablet 65 is the Deci anſwerable to 13s. 
02083 to 5 d. and . 3125 to 3f. Likewiſe, . 489583 is 
the Decinigl of 11 d. together with 3 farthings: Alfo .03125 
the Decimal of {panes half-penny, | 

249. The next Tablet (intitled 77oy-weight) contains in the 
frlt column the particular Fractions (v:z. the penny- weights and 
grains) of an ounce Trey, and in the other their reſpective De- 
cimals ; So .6 is the correſpondent Decimal of 12 permy-. 
weight, and 092087 of 1 grain, Likewiſe .025 is the Deci- 
mal of 12 grains. de 

350. The third Tablet (intitled Avoirdupoiſe great weight,) 
contains in the firſt column thereof the Fractions, (viz. the. 
quarters, pounds, ounces, and the quarters of an ounce of an 
hundred, according to Avoirdupoiſe weight,) and in the other 
their proper Decimals: So .5 is the Decimal of two quarters 
or half a hundred, . 1517857 of 17 pounds, . 0033482 of 6 
ounces, and ,o004185, the Decimal of three quarters of an 
ounce, | | 

351. The fourth (intitled Avoirdupoiſe little weight) ſhews 
the Fractions (viz. the ounces, drams, and quarters of a dram) 
of a pound Avoirdupoiſe, together with their reſpective Deci- 
mals: So the Decimal of 3 ounces is .1875, the Decimal” of g 
rams is ,03515625, and the Decimal of one quarter of a dram 
. 00097650. 

31 | be fifth (intitled Liquid Meaſures) has the Fraftions 
(112, the pints and quarters of a pine) of a Fg and like- 
viſe their ſeveral Decimals: So the Decimal! of five pints is 
as, and the Decimal of two quarters or half a pint is 
25, 

353- The ſixth (intitled Dry Meaſures) gives the Fractions 
(iz, the buſhels, pecks, quarters of 1 and pints,) of a 
quarter, together with their peculiar Decimals : 80. 375 is the 
Yecimal of 3 buſhels, .03125 of one peck, .0224375 of 3 of 
peck, and. 09390625 of two pints. 

354- The ſeventh (intitled Yards) offers you the Fractions 
via. the quarters, nails, and quarters of nails) and their re- 
beRtive Necimals : So .25 is the Decimal of one quarter of a 
ard, . 125 of two nails, and .046875 of three quarters of a 


hail, 


Th 
© Ge 355\ 


48. This Table aforegoing conſiſts of ten ſeveral Tablets, 


| * 
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3 55. The eighth (intitled Reduction of inches, &c. to Deci. 
mals of a foot) preſents you with the Fractions (viz, the inche,, 
quarters, and half- quarters of an inch) of a foot, together 
with their correſpondent Decimals: 80. 41f is the Decimal 
of 5 inches, .ob25 of 4 of an inch, and ,01041g of 1, 0 
6g 6, The not! Tablet (initled Doge) yields 
- The nin ablet (int; ns) yi ou the 
F — * (viz. the dozens and particulars 00 5 al 
their reſpective Decimals: So .25 is the Decimal of 3 dozen, 
and .0486x of 7 particulars, E 
3357. The tenth and laſt Tablet (intitled Time) gives you 
the f ractions, (viz, the hours and minutes) of a day: So .b1; 
is the Decimal of 15 hours, .0375 of 54 minutes, and ,coobg] 


of one minute. 


358. When a ſingle Fraction of any of the premiſed Tablet 
is propoſed to be reduced to a Decimal, find it in the firſt co- 
lumn of the Tablet to which it belongs; this done, juſt againf 
that Fraction ſq found, you'll have 3 Decimal required. 80 
735. being propounded, taking the firſt premiſed Tablet, I find 
13. in the firſt column of the Tablet of Money, and juſt 
againſt the ſame 13s. I obſerve 65, before which having pre- 
fixed a point, and by that means ſignified it for a Decima, 
T conclude the fame .65 ſo ordered, to be the correſpondent 
Decimal of 135. the Fractian pfopounded. In like manner, 
022916 is the Decimal of 11 grains in the Tablet of Try- 
weight; and ,0357143 the Decimal of 41, in the Tablet 

voirdupoiſe great weight, &c. _ 
359. When two or more Fractions are propounded, and it is 
required to find a Decimal equivalent to the ſum of them, find 
the Decimal, of each of the Fractions given according to the 


— 


. 
: 


477084, ml 


Co 


135. 
5 
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9 P. cut. 45 

hes, ; 13 gr. | .02708;z 

ther : 

mal 477083 

1 

208 | 5 

the 19 60. 1696429 

m | 
0735491 


And here as you ſee proper Fractions reduced, fo likewiſe 
aythe Fractions of mixt numbers be reduced to Decimals ; 
Or example, theſe numbers 97 16. 7 ounces, 134 drams; 67 
allons 54 pints ; 28 quarters, o buſhels, and o 2 aſter 

Reduction are ſeverally 97.4891, 67.7187, and 28,0781, 


ets 

0 97.4375 67.625 28.0625 

nf .0507 0937 0156 
0 oo 

nd | 67.7187 28.0781 

n 5 


260. When a Decimal is propoſed, to know what Fraction 
it repreſents, ſearch the ſame Decimal in the ſecond column of 
the Tablet, to which it belongs ; where if you find it expreſly,- 
the number juſt againſt it in the firſt column is the Fraction 
you look for: So . 65 (repreſenting the Fraction of a pound 
derling,) being giyen, I find it in the ſecond column of the 
Tablet of money, and over- againſt it in the firſt column I find 
13s. which is tha Fraction repreſented by .65, the Decimal 
propounded. In like manner, 3.025, (repreſenting * 3 ounces 
and .025 of an ounce Troy) being given, the number repreſented 
by it, is 3 ounces, O p. w. 12 grains. br 

361, When in the ſecond column of the Tablet to which 
you are directed, you cannot preciſely find the Decimal pro- 
poſed, ſearch that which being leſs, comes neareſt to it, and 
take the number that anſwers it in the firſt column, for the 
reteſt Fraction of the number required: Then deducting 
the Decimal ſo found, out of the Decimal given, find like- 
wiſe the remainder as another Decimal, and take its corre- 
pondent number for the next Fraction of the number · re- 
quired; and ſo proceed in that order, till you have diſ- 
covered the entire number repreſented by the Decimal pro- 
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Example, . 67 30 being given, I demand the Fraction of: 
pound Sterling repreſented by it: The Decimal in the Tables 
of Money, 0 ich being leſs, comes neareſt to 6739 1s 65 
whoſe correſpondent number in that Tablet is 13, which ae 


the ſhillings of the number required; then ſubtracting 6; ] 
out of . 6739, the remainder is ,0239, and the neareſt De. pol 
cimal in the ſame Tablet to .0239 is ,0208, whoſe core. 
ſpondent number is 5, which are the pence of the number wil 
required. Laſt of all, deducting .0208 out of ,0239, the re 
mainder is . oogt, which gives you in the firſt column 3, be. 
ing the farthings of the number required: So that I conclude 2 
the entire Fraction repreſented by the Decimal .67 39, is 13. 
5.4. 3}. | 6 8 
* 167391. Sterling,” | 
| Sublragft 135 » 65 to 
en el 
T 0239 
Subtract 5d, . 0208 
' — f 0 
f 3 I. 28 "SF on 
In like manner, 7.359 C. being reduced by the Tablet oi 
Avoirdupoiſe great weight, is 7+ C. 121. 4 ounces ; and 9 
58 66. reduced by the Tablet of Avoirdypoiſe little weight, i . 
94%, 9 ounces, and 6 drams. to 
r 7. 359 C. 
Subtraet y quarter . v 225 
| er. . 109 
Subtraft 1b. 107 | 
. | EE A one 
4 E. 6. „002 ; 
| 94.58 1b. ſhi 
Subtradt . +50 J 
; 1 7 anc 
6 Drams 0 . 02 4 ler 
362. But when you have not ſuch Tables as the above * Hof 
hand then, to reduce the different Denominations of Mon), s 
Wight, and Meaſure, &c. into Decimals, uſe the following 
| Rule, 1. Write the given denominations, or parts, order!y thi 
under each other; the inferior or leaſt parts, being uppermoſt: que 
Let theſe be Dividends. © © | the 


2. Againſt each part, on the left-hand, write the number 
ereof, contained in one of its next ſuperior : Let theſe be 


3. Tben 


Dlviſors. 


* 
7 
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3. Then beginning with the upper one, write the quotient 
of each diviſion as Decimal parts, on the right-hand of the 
Dividend, next below jt; and Jet this mixed number be divided 
by its Diviſorr. 5 

Eramp. 1. Reduce 10s. 84, to its equivalent Decimal of a 
pound Sterling. 3 | | 

1. The given ſhillings and pence. wrote under each other, 
will Rand tus a F 


2. Theſe with their reſpective * annexed, will be 
| 12 += 


| 20 | 10 
3. The diviſion by 12 being performed, by ſuppoſing cyphers 
to be annexed to Dividend 8, the work will appear as. 
below 3 1. 
12 | 8, ooo, &c. Or „121 8, 
| 20 |. 10,666, Cc. 20 | 10,0 _ 
4. Then, dividing by 20 2 the anſwer „53. 
| ; I2 
20 


3 
10,6 

Examp. 2. What Decimal of a pound Troy is equivalent 
to 100%. 18 Pp. w. 16 gr. | 

7 24 | 16, 

20 | 18,6 
12 10,93 8 
297 


363. But the Decimals of Sterling money may be wrote in 
one line by the following | 

Rule, Write half of the greateſt even number, in the given 
ſhilings, for the place of primes. 

Let the number of farthings, contained in the given pence 
and farthings, poſſeſs the places of ſeconds and thirds; ob- 
ſerving, if the given ſhillings are odd, to increaſe the place 
of ſeconds by 5. And to increaſe the thirds by as many units 
a5 there are times 24 in the pence and farthings. 

Divide half the number of farthings, in the pence and far- 
things (rejecting 24 or 6 pence, I there is one) by 12, the 
Quotient written aſter the three places before found, will give 
the Decimal required, a 
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E x A Mr IL ES. 
. 10s, 84d. is equal to 524 
—- . - » + gbgg7st. 
vo $9349} „7544 
„ 20: 83S - --» - «> 09087 1 
1: 1o '+ +. » ,, 30927083. 
e 103645831. 
7 . » + |» « gon041IﬀSL 
. „ %% „ 00 
One of theſe Examples explained, will make the Rule fi- 
miliar in the 5th, viz. 1s. 1044. Half of one ſhilling is o, 
write © in the place of primes; 104 is 41 farthings, and 1 


SPED pW 


o 
8 
1 


added (for the 24 contained in 41) makes 42, and 50 added 


(for the odd ſhilling) makes 92, therefore the three firſt places 
of the Decimal are ,092: Now 24 taken from 41 leaves 17, 
its half is 8,5 ; which divided by 12 gives 7083; theſe wrote 
as they ariſe, after the former three places, make ,092708; 
for the Decimal required. 805 


364 A Decimal of a ſuperior Denomination being given, to 
find its value in the known parts of inferior Denominations 
; Rule. Multiply the given Decimal by the number of parts 
in the next leſter Denomination ; from the product cut off 
as many places to the right-hand, as there are in the given 
Decimal. | 

Multiply the figures above cut off to the right-hand by the 


parts in the next leſſer Denomination, and from this product 
cut off as before. | 


And thus proceed until the leaſt Denomination is arrived at, 
then the ſeveral parts cut off on the left-hand, are equira-· 
lent to the given Decimal. | 

Example 1, What is the value of 453334/.? 
| 20 


———— — 


10,66680 
12 


8, 00160 


Anſwer 10's. 8 d 


Exanfl 


SFr. F. 


6 D ww 


ae f 


e Fw = wW a. 
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Example 2. What is the value of „91112 1b. Troy, 
| 12 


10,93344 
20 


18,66880 
IR... 


| 267520 
00 
2—— — —_ 
165,05 120 
Anſwer 10 oz. 18 p. wt. 16 gr. 


8. But the value of the decimal part of a pound Sterling 

expreſſed in one line, thus: 

Hebie the place of primes for ſhillings, and if the ſecond 
place be 5, or exceed 5, reckon 1 ſhilling more; the figures in 
— and third places (rejecting 5 in the ſecond place) 
ae ſo many farthings, abating 1 for every 24. 


F 


1. The value of 9770 l. is 18s, 61. 
. 76381. is 17 . 62, 
„ + - 0099 al. . 12 
8 . 0, 0428 J. is ©: 104, 
5 „ „ 050095 J. 8 o: 2. 


CHAP. XXV. 


Of the Management of C1RCULATYNG 
DECiMALS. 


3b. OSE 3 which conſiſt of the ſame number 
[ of places, are called ſimilar ; thus, foß, and ,73514 
ue ſimilar Repetends, 

2 | 367. 


367. Similar Repetends that begin at the ſame place, uz. 
at the place of units, primes, ſeconds, &c, are ſaid to be con. 
terminous, YE 

368. A finite expreſſion may put on the form of an infinite 
by making cyphers the Repetend. And, 

A ſingle Repetend may put on the form of a compound Re. 
petend, without altering its value; thus , may be wrote ,z/; 
or, 444; or 444%. Fot 5 = 55 = 535 iii, Ce. 

369. Hence any given Repetend may put on the form of ar. 
other Repetend, if the number of repeating. figures in the lat. 
ter be a multiple of the number of repeating figures in the 
| former. 42 ö 

Thus the Repetend o, / conſiſting of two figures, may pu 

on the forms of Repetends — * uS of 4, 6, 8, 10, E 

* that is, o, ) =, 1545 = 0454543 = 045454545, 
< en 3 

370. Any two or more diſſimilar Repetends may be made 

ſimilar, by transforming them into other Repetends, which fhal 

conſiſt of as many places-of figures, as the leaſt common mul. 

tiple of the ſeveral numbers of places found in all the Reyes 

tends, contains units, 0 | 


EXAMPLE 1. 


Diſſimilar, Ml,jde ſimilar. 
Of I 0, 77 
eee, 

EXAMPLE 2. ? 
, + 5,4% 5475 
0,374 0, 374242 
0, 9 0, 95959 
— 0, 32% — 0,3277777 

O O,TIIILFI 


In the laſt Example 6 is the leaſt common Multiple, ani 
thereſore the ſimilar Repetends. conſiſt each of 6 places. 


371, A pure Repetend may put on the form of a mixt Re- 
petend, without altering its value; thus o, may be wit 
| ©4543 or o, 454 or 0945434, &c. 
For 0,454 = 16 + $4 of % = i + fs by £7. 333. 
And & + $5; = #85 + ifs = #52 = ,. 
Again, o, 45% = e +$5 of 53; = 255 ee; by Art. 333 
: Aud 5; e = $881 + 545 == $558 = + 10 0,1% 


287 


31 


2 
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372. Hence any two or more {tmilar Repetends may be 
made conterminous, that is, may begin at the ſame place. 
LE SE EXAMPLE I. 7 
Make 0,406 and o, 73514 conterminous. This will be per- 
formed by making 0,406 put on the ſame form with o, 73514, 
viz, that of a mixed Repetend having 2 finite places ; thus, 


9 . * 4 
oloß as EXAMPLE 2. 


Similar Repetends Made conterminous. 
60,75478 0447 $47 547 
0,37 42424 0, 3212424 
0, 395959 0, 5995959 
093277777. 0,32777774 
0,1711114 0,1121111 


373- The expreſſion ic may be called a mixed Fradien; 


is Numerator conſiſts of a mixed decimal number equal in 
value to 14 rb, and the above mixed Fraction is deſigned to 
repreſent the quotient, made by dividing the faid mixed deci- 


mal Numerator by q the Denominator ; which Fraction, if re- 


duced to a Decimal by Art. 322. will produce a mixed Repe- 
tend: See the Work. | | v 
= + 9)_14:2000 - Se, 


155777 Sc. = 1, 5. 


374. Hence every mixed Repetend may be reduced to a2 


mixed Fraction, whoſe Denominator ſhall be 9, 99, 999, or 
9999, &c. by multiplying the finite part of the mixt Repetend, 
by as many nines as there are circulating figures in the Repe- 
tend, and adding the ſaid Repetend to the product for a Nu- 
merator. 

For the mixed Repetend 1, 5 = 1,5 4 of 255 by Art. 333. 
* being multiplied by 10 will become 15% by Art. 
318. | | 

Now to reduce 15 to an improper Fraction, by Art. 268. 
the finite number 1 ＋— be multiplied by the Denominator , 
and the Repetend 7 muſt be added thereto to make the Nume- 


mor of the equivalent improper Fraction 1 which Nume- 
ator being divided by 10 to deſtroy the former Multiplication 
becomes 2422 by Art. 318. the ſame as will be found from the 
above Rule, 
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: 375- Bui if we make uſe of the method delivered in Art. j 
the above proceſs will be rendered much ſhorter. 
Thus, From 1,5 X 10 = 15,0 
Take 9 | 1,5 = 
Remains 15X9 = 1345 
Add the Repetend 7 


— — 


Numerator « » 14,2 . 

375. And ſince the Repetend 7 is to be added, it will be 
done with leſs trouble OO it to the finite part 15 
inſtead of the cypher. us, a 

From 1,5 X 10 , = 15,7 
Take. | . 


- - TT. 155 3 


Remains the Numerator == 142 
377: Therefore in order to reduce any mixt Repetend to: WW 
mixt Fraction; write the mixt Repetend down without daſt- 
ing its repeating figures, and remove the {| I comma # ſe 
many places toward the right-hand as there are figures in the 
Repetend ; write the finite part of the mixed Repetend unde 
the former, placing the right-hand figure and ſeparating comma 
of this, under the right-hand figure and ſeparating comma a 
that; then ſubtract the latter from the former, and the reman- 
der will be the Numerator of the mixed Fraction required; 
and its Denominator will be as many nines, as there are t. 
peating figures in the Repetend. 
| Examp. 1. Reduce 0,475 to a mixed Fraction. 
From 0,475 X 100 = 4755 
Take the finite part = 04 
Remains 5 6 „ „% 4771 


Examp. 2. Reduce o, 348573 to a mixed Fraction. 


From o, 348 5734 X 10000 == 3485, 734 
Take the finite part . 0, 348 


Remain .' - > co | 42495, 990 
3485, 386 

Therefore o, 348 34952300 
3489735 = j 


378. If all the decimal part of the expreſſion be a Repetend, 
the Fraction ariſing will be wholly vulgar, and not mixed. 


Exar). 
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| Examp. 3. Reduce 36,7 to a Vulgar Fraction. 
From $07 X1o = 367,0 
Tanke the finite part = 36,0 
Remains. 331, 
Therefore 36,7 = . 


Examp. 4. Reduce 3,647 to a Vulgar Fraction. 
rom 3,842 X 1000 = 3842, o 
Take the finite part = 3,0 


Remains « » « x . 93839,0 


- 36 
Therefore 3,4% . = £32, 
>. Do... 

379, If the'Repetend begins among the places of integers, 
then as many cyphers muſt be annexed to the mixed Repe- 
tend and finite part, as will be ſiifficient for the removing the 
ſeparating comma, the required number of places. 

Examp. 5. Reduce 57,7 to a Vulgar Fraftion. 

Pi From 57 & 10 = $570,0 

Take the finite part = 50, o 
„ 


Therefore 57, = . 
Examp. 6. Reduce 4255, U to a Vulgar Fraftion. | 
From 4275,84 X 10000 =. 42758400 
Take the finite part = *' 4200 


S EB RERT » 


3 > 


—  —— 


Remains / 42754200 
Therefors 4275,8 . 
4275,84 5 


Examp. 7. Reduce 579469, 946, &c. to a Vulgar Fraction. 
From 579460 X 10000 = 5794bOOοο 
Take the finite part 502000 
Remains 5794100000 


Therefore 579467, 946, Cc. * 


80. If the expreſſion be a pure Repetend, the above Rule 


6, ll give its equivalent Vulgar or mixed Fraction. 


Examp. 


—— —ÿ — — — — — — — * —— —— 
” — 
— — — — — J PR 
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_ 8. Reduce p, oog to its equivalent mixed Fraction, 


From 0,0075 X 100 = 0,75 
Take the finite part = 0,00 


Remains + 0575 


Therefore o, oo « = Wo R 

Examp. 9..Reduce o, J to a Vulgar Fraction, 
| | * 0,75 X 100 = 75,0 
e . . 's . . 0,0 


Remains * 9 . » 7550 


. Therefore 09g = (4. See Art. 337. 
 Examp. 10. Reduce , J to a Vulgar Fraction. 
From 7, 5 X 100 = 750 
n O00 


CARS | allo 


HY Remain oe 0 0 150 rec 


* | 99 


© C5 
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Avpvition of DECIMAL FRACT 10Ns 


381. 


ä Fractions, all the varieties of their Numeration, to 
wit, Addition, Subtraction, &c. will be as eaſy as the operations 
whole numbers; therefore he that would be a good prot: 
cient in Decimal Arithmetic, muſt u underſtand the WW. 
Chapters aforegoing. 
382. When divers Decimal Frafions are given to be added Wh 
2 muſt firſt of all be otderly laced one under ar- h 
er, according to the doctrine of their Notation. So if the: Nl d 
Decimal Fractions, to wit, .125, Ke and ,7 were given 9 


T O ſuch as well underſtand the Notation of Decimi 


| PER ERR 
. ; x25. 4 ee 
4 39 in m 

1 2 3 ä 
| A — het 


_— 
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Or if you will have the ſame number of places to be in all 
he Decimals given, without altering their values, they may 
be writ thus: Ba 4” 5 

125 

+390 

-700 


Not thus, 
125 
39 
7 


— — 


Fot the e 
places, muſt be ſubſcribed directly one under another, viz. 
enth parts or primes muſt be ſet down exactly under tenths ; 
alſo hundredth parts or ſeconds are to be placed under hun- 
Iredth parts: As you ſee in the firſt Example, where 3 or three 
tenth parts in the ſecond Decimal, ſtands directly under 1 or 
ne tenth part in the firſt Decimal ; likewiſe 7 or ſeven tenths 
in the third Decimal, ſtands directly under the tenths in the 
former ; and ſo of the reſt. X 
383. In like manner, when mixt numbers, which conſiſt of 
Untegers and Decimal parts, are given to be added, due ref; 
muſt be Had to their ſubſcription one under another: So if 
theſe mixt numbers, to wit, 32.056, 7.07, and 1.9 were given 
to be added, they are to be writ down thus; 


Be To add finite Decimals : Having placed the Decimals, 
and drawn a line underneath in manner aforeſaid, add them to- 
gether, beginning with the outermoſt rank towards the right- 
hand (as has been tin Addition of whole numbers of one 
Denomination :) So if the Decimals in the firſt Example of 
rt. 382. were given to be added, firſt ſubſcribe 5, which is 
all that ſtands in the firſt rank towards the right- 82 

1; then proceeding to the ſecond rank, ſay 9 125 

nd 2 make 11; wherefore ſet down 1, which is 39 

ue exceſs of 11 above 10 and for the 10 carry I 7 

n mind to the next rank, ſaying 1 in mind added 
0 ) makes 8, which added to 3 and 1 make 12; 1.215 
herefore write 2, which is * exceſs of 12 above 


* 
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10, under the line, reſerving 1 in mind fer the 10; then prefy 
à point before 2, which ſtands in the firſt place of Decimal; 
and on the left-hand of the point, to wit, in the place of units, 
or firſt place of integers, write 1 (being the 1 in mind; 
which done, the ſum of the Decimals given, is, 1. 215, that is f 
one integer (whether it be a perch, yard, foot, Cc.) | 
and Fog parts of an integer, as you ſee in the Ex- 32-05 
- ample. In like manner, thefe mixt numbers 32,056, / 

.07, and 1.9 being given to be added, their ſum will 19 

e found to be 41.026, that is 41 integers, and 1880 

parts of an integer, as you ſee in the Margin. 

385. To add Decimals that have ſingle Repetends, 

Rule. Make the Repetends conterminous; then add up the 
tight-hand column, and add thereto as many units as there ar 
mines contained in the fum, ſo ſhall the figure, to be place 
under that column, be a Repetend, and the reſt of the proce 
will be as in Art. 384. | ? 


41.02 


 — EXAMPEE® 10 t EXAMPLE 2. 


Numbers ; Made conter- * Numbers £ Made conter- 
_ propoſed, minous. propoſed. minous. ded 
r 283... 417% 1; 49728 
e '-/ ARR 15 23, 88 
, ee , f 
. C86 rs! 5 257206 hat 
„ r c * 
4573 re 
der 86,213 


* 4 
A T7 


In the firſt Example, the ſum of the right-hand column» 
22, which contains 2 nines ; therefore ſay 22 4 22241 i 
down 4 for à Repetend; and carry 2. Tbe reſt of the oper. 
tion being as Comm . 
In: like manner, the ſum of the right-hand column (1 
Example 2.) being 30, contains 3 nines; therefore 30 ＋3⸗ 
| ee the wrote for the Repetend, and 3 carried v 
HE nent dunn 59 07 555) 
386. To add Decimals having compound Repetends. 
Pull. Make the Repetends nme Fane 9 zo 
add as in Art. 384. then to the right-hand figure of the fu N 
add as many units, as are carried from that column of figur a 
wherein all the Repetends begin together, to the column bes 
above it: Laſtly, daſh off for a Repetend, as many places 
were ſo in tie numbers added together. a 


3 


Ex Aufl 


* 
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* ' $ 
EXAMPLE i. | EXAMPLE 2. 


Numbers Made ſimilar and Numbers © Made ſimilar and 
propoſed, conterminous. propoſed. conterminous. 


ib}, 162, 162 167 134899 , 134:0999090g 


jp 293 23939393 9728 | 97,26þ6666g 

1775 172,422224 99,083 908333333 
3169239 3, 79230 7 I, oO 

7 55 |  $,G0000g 0, 17 0, 81481487 

346,093007 5 4 75572369 

te | 

* — 2 — — 

„ Anſwer 346 50000 5 242575572396 

4 | 


In the firſt Example, the e t, which i is added to the 
ngh ht-hand place, is the ſame which is carried from the place 


primes, where the Repetends ein dee ther plars 


next above it. 
And in the ſecond Example, the number 15 which is ſo ad- 
de, is the ſame with that carried from the Face of Sid 


7. To add approximate Detimals.. | 
Place and work as in Art. 382. and 384. only obſerve, 


fewer by one ſhan the Deciedl places. in 24 oe of the Ap- 
proximates given. 


12:34518= | 
; 10.5 we 
IN is . | 
ſet | 
3.45455. 
er 1.41421 
0 1.25928 -“ 
If | a0} 
10 29.2532. certain 


This Rule is ſuch, that we ſhall ſcarce ever err more than 
ity in the laſt place; but by two operations, one made with 
acre than juſt; the other made with leſs than juſt, we ſhall 
ms be able e judge nba 5 


Na 


ltat the certain places of the Decimal are, for the moſt part, 
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12.345118 12.345717 
10.5 10.5 
28 „ Sen ene 
3.45455 345454 
1.41422 1.41421 
1.25929 1.25928 
29.25324 29.25320 | 


c HAP. XXVIL 
SUBTRACTION of DECIMAL FRACTIONS, 


388. O ſubtra& finite Decimals: Having firſt ſet dom 
the greater of the two numbers given (whether it be: 

whole number, mixt number, or Decimal) and the leſſer unde 

the greater, according to the directions in Art. 382. 

proceed as you are taught in Subtraction of whole 8 

numbers: 90 if this Decimal FraQtion . 784 were mh 

given to be ſubtracted from this Decimal .837, te — 

remainder will be .053, that is, 188 parts of an 053 

integer: In like manner, .if this mixt number 

— given to be ſubtracted from 29 5-094: the remain 

der will be 216 n · In each of which Examples 

you may obſerve that 10 is borrowed as often as 295.09 

need requires, according to the Rules of Subtrac- 78.910 

tion of whole numbers of one Denomination : —— 

Note alſo, when the Decimals in both the num- 216.175 

bers given do not conſiſt of the ſame number of 

places, that Decimal which is defective in places towards tit 

right-hand, ſhould have the void places filled up with cyphen 

or at leaſt cyphers muſt be ſuppoſed to be annexed : So if 18 na 

Decimal-.04338 be given to be ſubtracted from 

this 655 the remainder will de found to be 60662, .65000 

and the Work will ſtand as in the Margin; where £.0433 

you ſee the three void places are. ſupplied with ——— 

cyphers, and then the operation is as in whole .60662 

numbers, by borrowing 10 as often as the loweſt 

figure cannot be ſubtracted from the upper. 


- +a. .< 


5 | | | 1 


T 


Chap XXVII. SubtraZionof Decimal Fraftions. 181 


g. To ſubtract Decimals that have R 

Make the Repetends ſimilar and conterminous, and 
ſubtrat as in Art. 388. obſerving only, if the Repetend of the 
number to be ſubtracted, be greater than the Repetend of the 
number it is to be taken from ; that then, the right-hand 
of the remainder muſt be leſs by unity than it would be if the 
expreſſions were finite. Note, epetend in the remain- 
der will conſiſt of as many places as thoſe of the other two 
numbers, 


EXAMPLE I.  ExamPLE 2, 
* Made conter- Made conter- 
minous. minous. 
From 110, f 110, 66608 From 5, og 55033 
Take 9414383 9414583 Take 3, % 3,0416 
Remains 16, 52083 | 1,9917 
* Deduct 1 
_ Remains 1,99 18 
EXAMPLE 3. | EXAMPLE 4. 
| Made ſimilar Made ſimilar 
4 and conter- and conter- 
5 minous. | minous. 


From TR 4 6,5714283 From 10, 10, 5 
Take 3642 1 30428424 Take 3,45 3454 
Remains 2, 91858 © 
hs 9785857 mar 49 


. 


Remains 7701 


. To ſubtract approximate Decimat.. 
Place as in Addition, and ſubtract as in Art. 388. and 
the laſt place will never err more than an unit, if both are 
made more than juſt, or both leſs than juſt. 


10.5 84.3275 ＋ 
. 2.1847 + 


* 

z 
* & ®% 1 8 
4 . — 9 , * . : 
« 5 | is FF 4 \ & 4 pe 1 , * - dS 4 "SS 
* * R * by 

1 = - — m ah g 

” * . 5 & 4 


ee =o er 4.4 OE 
MULTIPLICATION of DECIMAL FRACTIONs, 
HEN two numbers are given to be multiplied, 


I. ; 

99 W and are both mixt numbers, or both Decimi 
Fractions, or one of them a whole number, and the other: 
Decimal or mixt number, (which are all the caſes that ca 
happen) there is no- neceſſity of writing them preciſely one un. 
der the other, as in Addition and Subtraction ; for the product 
or number ſought in Multiplication depends not upon any rs 
gular placing of the two numbers given: 80 if this mix 
number 56.3 were given to be added to this mixt 


number 1. 30526, they ought to be ſet down ene 1. 30526 


under the other, as you ſce (according to Art. 56.3 
82.) but if they are to be multiplied one by the 
vther, they may be writ thus: 1 


1.30526 
77 56.3. 

Lan rats — — 

3092. To multiply finite Decimals: Multiply the numben 
given as if they were whole numbers; then cut off always from 
the product by a point or comma, fo many places towards the 
right-hand, as there are places of Decimal parts in both the 
numbers given to be multiplied ; that done, the figure or f- 


- 


gures, if any happen to be, on the left-hand of tie ſaid point 


or line of ſeparation, declare the integer or integers in the 


product, and thoſe on the right-hand of the point are decimal 


parts of an integer; So if this mixt number 1.30526 be given 
to be multiplied by this mixt number 56.3 (that is, 50 inte- 


gers and a of an integer) the product will be found 73, 480138, 


that is, 73 integers, and , vs, parts of an integer; for han. 
ing choſe that to be the Multiplier, which will cauſe lea 
work, and ſubſcribed it under the Multiplicand (to wit, 50.3 
under the 1.30526) proceed according to the Rules of Mult- 
plication of whole numbers, viz. having drawn a line under 
the numbers given, multiply all the Multiplicand, to wit, 
1. 305 26, as if it were a whole number, by 3 the firſt mult- 
plying figure, and ſubſcribe the product thereof which 
391578 under the line, and proceeding in like manner _ 


Chap;KHX. VIII, Multiplication, Kc. 
the other. multiplying. figures 6 and. 5, at laſt find | 
he total gf the particular += Fayaly 73-4360138;. - 1.30526 
ind becauſe there are lix places or decimal — | 56.3 
in both the numbers wen (to. wit, r places ß — 
eimal parts in the Multiplicand, I place in 391578 
8 de Multiplier) cut off 6 places to the right-hand 783156 
from * total 735 by produced, ſo will it ſtand 652630 
us 73:46 herefore the true product is —— 
. 73. 1285 Ly 73.486138, that is, 73 integers , 73486133 
one half of an integer. 
: In Rte manner, if this mixt number 246,25 (that is 246 
) were gwen to be multiplies by 35 integers, 
1 he true — will be found 8618.75, that is 246.25 
| $618 | integers, and r parts of an integer, as vou 35 
* ee hy the Operation in the Margin, where ou ĩ ᷑e⁵? 
* may obſerve that two placeg are cut off from the 123725 
number produced by the Multiplication, towards 73875 


Decimals in the Multiplicand (the Multiplier con- 
ſting of integers only ;) but if there had been 


have been cut off, as was it in th 
Again, if theſe two Deci 


product will be found to be 583, that is r 


der of places of Decim 
given to he multiplied) are cut off to the right 
and, there remains no integer on the left-hand. 


T7 > > &S 3 


— 
3 


(which may often happen when the product is a 


7 @. & 


wanting, fo many cyphers mult be prefixed to the 
product on the left-hai,d thereof, and then a point 
or comma muſt be prefixed to ſign | the product ſo 
acreaſed fot a Derma: So theſd Decimals . 0375 


3 wo 9,97 


— 


oher multiply 37 5 by 5, and there ariſes 1875: 
ow, according to Art. 392. I ſhould cut off 6 

Pg, Pr the CHD and..here are but 4 5 
al ; therefore refix two cyphers, to wif, 


ww WW 3 ..jv= 


LA 


4 


he right-hand, becauſe there are two places of 


parts of an integer, as you ſee in the Exa ip 
where you may obſerve that the nd 473 - | 


Fraftion only ; for after ß places (being the num 
s in both the numbers 


Traction; 1 in ſuch caſe, as many places as are 
nd. 05 . given to be multiplied one by tbe 
oy 


— 5 there are places wanting, and chen erke a point, 
N 4 the 


183 


| 8618.75 


decimal parts alſo in the Multiplier, ſo wk more places ſhould 
Example. | 

87 and ig (to wit, &; and 

) were given” to be multiphed {ts by the oth, the BO 


7 
9 


PL, 


393- When the Multiplication 1 is finiſhed, if there ariſt not 
lo many places in all as ought to be cut off by 4rt. 392. 


0375 
= 05 N 
OC1 0187 5 


== 


33150 
L050 _ 


0143050 


184 Multiplication of Chap. XXVIIl 
the true product will be .001875, or i · In like mannes 


if this mixt number 5.525 be Zadie by this Decimal 0070 
the true product will be found to be page 650 (or rd 


h 


as you may ſee by the operation in the ». Where one 
cypher is prefixed to the numbers ariſing from the Multiplic 
tion to diſcover the true product. 


Rand To multiply a finite Decimal by a Decimal which by 


Rule. . the repeating Decimal to its equivalent Vu. 


7 or mixt Fraction, by Art. 377, multiply the finite Decind 

the Numerator of ſuch Fraction, as in Art. 2 1 2, and d- 

Vide by its Denominator, according to the method taught in 

Art. 108. fo ſhall the reſult be the product required. 

The reaſon of this operation will appear from Art, 299, 
Example 1. 22 48,734 by o, og. 


0,04 22 = by Art. 380, 
48,734 X | = 19:4936 by Art. 392. 
And 22498 = 2,1659 the Anſwer, 
Note, When the Diviſor is a ſingle 9, it ſeems eaſier to uſe 
the common method of Diviſion, than to ule by Art. 108, 
Example 2, Multiply 48, 75 by 4- 
48,75 =, Art. 317. 
438,8 * 4 = 175532 by Art. 392. 
And 1532 = 195,0f, the Anſwer. 


. Example 3. Multiply 58,7845 by 7. 


5870598 
58,7645 = —999 | by Art. 377+ 
58, 


And 58705, S X7= 410940, 6 by Art. 391. 
| 7 
ans 410940,600 divided by 999 = 41143 $54 of 36 
410,350 
1 1 
411,319 


Where obſerve, that becauſe 8050 is one Decimal place ” 
the Dividend 410940, G, therefore there is one n * 


in the Quotient 411,3, alſo that the remainder (519) vil be gd 


ways be a Repetend, 
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Exanple 4. Multiply 48. 6 by 01249. 
0130 2 by Art. 35. 


EE 48,76 = 6553-344 by Art. 392+ 


| 8064 

9408 
10752 
337 


| sss gage divided by 999 = 6, 389.8 of — 
18 655969 999 


6,559-903 
| 295. To multiply Decimals when both Factors have Re- 


Rule. 2 them to Vulgar or mixt Fractions, by Art. 


multiply their Numerators together, as in Art. 7: 392: 
[thy dr 1 each of their Denominators ſeparately, accord- 


Frags proceſs is the ſame as in Multiplication of Vulgar 


Example 1. Multiply 2,3 by 5, f. 


2,3 = 5 and 5, —5 by Art. 378. 
21 x $1 = 1071 by Art. 78. 
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Example 2. Multiply Z, T. by I. ESE BAY: * 
IF = = by. Art, 378. 


we % So 


10 X 10 = 100 OF fu 
- 9)100 . BT 
TA Ne Od ro bd «+ E 
971171111171 05, 


— 


1,23456796 the Anſwer. 
Example 3. Multiply 3, 145 by 4, % © 
3.14 = 7 and 4, 79% = . Art. 37 5. and yi 


493 X 311,4 = 1336840, 2 by tr. 392. I 
„ 1 


17172 8 


68 0,2 d de 
— 238, 783 by ar: i 


Se 1d nov 


12879 1 
— — 1 1 I, 03 £103 
eee eee 2 vx.cr6g52s 
133817 . b e 42333 1 8 ; ö 12 
138, 78378 378 35883 CGG. 
135 1685 12966492764 a 


„„ .- 


* 5 my * xx — 
* . 


* 13-5x6953416953316952 Be, 1 
The operation of the Diviſion by 99 is continued by writing Wc: 
(783) the Repetend of the former Quotient as often as was inde 
convenient, that the reader might be the better ſatisfied d Wine 


269533 will repeat in the latter Quotient. 


396. To multiply finite or approximate Decimals, ſo that 
= 2 ſhall conſiſt of no more than a determinate number 
of places. 12 —— 

Rule. Under that place in the Multiplicand, thought necel- one 
ſary to be retain'd in the Product, write the unit's place of the 
Multiplier, and invert the order of all its other places; that &, 12 
write the Decimals on the left, and the integers (if any) ® 
the right, | 2 | 1 Oct 
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n multiplying, omit thoſe places in the Multiplicand which 
ind to the right of the digit unge Kuß by, and let the right- 
nd place of every line ſtand under each oer. 
In each line, let the loweſt place be increaſed by the carriage 
hich would ariſe from the omitted places, carrying 1 from 5 
p15, 2 from 15 to 25, 3 from 25. to 35) &c. inſtead of 
arrying 1 for every 10; and the ſum of theſe lines will give 
e product, generally exact. 

Nate, In multiplying approximate Decimals by the method 
Art. 392. many figures in the product will be uncertain, the 
ling of which will be avoided by uſing this Rule. 

Example 1. Multiply 384672158, by 36,8345. | 
Now ſeeing there would be 10 decimal places in the product, 
hereof the greateſt part are unneceſſary; therefore keep only 
tecimal places in the product. | 


3072158 . 
5438,63 
— — 384, 672158 
115,½4016 47 „ 36,8345 
08, 23080329 mY VION — 
3077327. ö 1923 | 360790 
'"TI5ZON" of 6 1538688622 
15387 . «+ + + I15401 | 6474 
„1923 3077377 | 264 
. 23080329 | 48 
14002069 11340184½ [4 
Fan F0L 42002725. 14169,2066 | 038510 


* 


Here the Example is wrought both ways, by which may be 


. _ - 


lily ſeen what js ſav'd by the Rule. ir 
ln this Example, becauſe- it is intended to keep N= 
aces in the product, ſet 6, the unit's place of the Multiplier 
nder 7, the 4th place in Decimals of the Multiplicand, and 
ert the order of all the reſt of the figures: Then ſay three 
mes 8 is 24, and carry 2; three times 5 is 15, and 21s 173 
ww ſet down the 7 and carry 1, becauſe this is the nk 
ung by multiplying the 5 that ſtands over the 3. | 
Again, 6 times 8 is 48, and carry 5; 6 times 5 is 30, and 
s 35, and carry 3; © times 1 is &, and 3 is 9 : Now being 
ame to the figure over the 6, ſet down 9, G. ; 
Again, 8 times 5 is 40, and carry 43 times 1 is 8, and 4 
12, and carry 1; 8 times 2 is 16, and 1 is 17: Now being 


Keeling in, like manner till all is done. 


me to the figure over the 8, ſet down 7, and carry 1, &c. - 
Example 
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Example 2. Multiply 3,141592 by 52,7438, ſo as to hae 
6ks 8 _—_— | 


Þ141592 4 
834725 * 
1570796 de 0 
82832 | 4 
21991 hn 
1256 <- 
* | 
165,6994 * 


1 


— m— 


CHAP. XXIX. 
D1viston of DectMat FRACTIONs. 


307. IN oof the caſes which may happen in Diviſion, 8 
the Dividend be greater than the Diviſor, the Quoten mis 
will be either a whole number, or elſe a mixt number: Bt 
when the Dividend is leſs than the Diviſor, the Quotient mul 
neceſſarily be a Fraction; for a leſſer number is contained it 
a greater once at the leaſt, but a greater is not contained onc 
in a leſſer. | 
398. Sometimes the Dividend, whether it be a whole nun 
ber, mixt number, or decimal Fraction, is to be prepared by 
annexing a competent number of cyphers thereto, to maie 
room for the Diviſor : So if 32.5 were given to be divided) 
17.325, the Dividend 32.5 muſt be inereaſed with x 
pleaſure after this manner 32.50000, c. Likewiſe if 1 wt 
given to be divided by 360, the Diviſion cannot be made til 
the Dividend 1 be increaſed with cyphers, which being anner 
ed, the Dividend will ſtand thus 1.000000, c. Here non 
that the cyphers annexed in manner aforeſaid, ſupply pla 
of decimal parts, and will be uſeful in diſcovering the quali 
of the Quotient, according to Art. 400. | 
399. After the Dividend is prepared oy annexing cypbes 
when occaſion requires, (as in the laſt Rule,) all the ple 
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hof muſt be eſteemed as one whole number, (to wit, con- 
ting of units, or integers ;) and fo is the Diviſor to be 
teemed, whether it be a Decimal Fraction, or mixt number; 
x in all caſes the Diviſion muſt be performed in every reſpect 
cording to the Rules of Diviſion of whole numbers. . So if 
his mixt number 326.25 were given to be divided by this mixt 
umber 12.3, you muſt divide in the ſame manner, as when 
ou divide 32625 integers by 123 integers. Alſo if this De- 
mal 8388 were given to be divided by this Decimal . og, 
ou are to divide in the ſame manner, as when you divide 
3256 integers by 5 integers ; and after the Quotient is found, 
e degree or place of the firſt figure which ariſes in the Quo- 
lent, is to be enquired after, viz. you muſt know how far ſuch 
eure is diſtant from the place of units, to the end, that the 
dont or comma which is uſed to ſeparate between the place 
ff units (or firſt place of integers) and the firſt place of Deci- 
— ns, may be duly fixed: This is the only knot in Decimal 
Diviſion, and may be reſolved by the following Rule, viz. 
400. In any of the caſes which may happen in Diviſion of 
Decimals, the firſt figure which ariſes in the — will 
be always of the ſame place or degree with that figure or cy- 
pher of the Dividend, which at the firſt queſtion ſtands over, 
r at leaſt belongs to the place of units in the Diviſor. To 
Iluſtrate this Rule, I ſhall give Examples in all the principal 

es ; and firſt, let a mixt number be given to be divided by a 
mixt number, viz, Let it be required to divide 192.5 by 3.746, 
dere (according to Art. 398.) Dividend muſt be increaſed 
with — at pleaſure, fo will it ſtand thus 172.500000, &c. 
then Diviſion being made according to the Rules of Diviſion of 
whole numbers, the Quotient ariſing will be 46049, Cc. 


3.746) 172. Soo 46049, &c. 
Now it remains to ſeparate the integers in this Quotient 
na from the Decimal ; to perform which, ſubſcribe the Di- 


* "lor 3.746, orderly under the firſt Dividual 172.50 (being 
rs 

* 3-746) 172.500000 (46.049, Ec. | 
er- n ö 

Y 3-746 % f 

hre that part of the Dividend, whereof the firſt queſtion muſt be 
a aſked) or at leaſt imagine the Diviſor to be ſo ſubſcribed, and 


the _ ; which ſtands in the place of units in the Diviſor 
will de placed under 7, which is the place of tens, (or ſe- 
cond place of integers) in the Dividend; therefore by the 

- Rule 
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Rule before given, conclude that the firſt figure ariſing in ty 

Quotient muſt likewiſe ſtand in the place of tens (ot ſecoy 

place of integers) and conſequently the next place on tt 

right-hand muſt be the place of units; ſo it is evidey 

that the ſeparating point or comma muſt be placed betyen 

the figure 6 and © in the Quotient; that done, the true Cu 

tient is found to be 46.049 Cc. to wit, 46 integers n 

18 8 parts of an integer, and ſomewhat more; for 46 +2, Mi, 

leſs than the true Quotient; but 46 1535 is greater than i; 

and therefore, tho', after the aforeſaid Diviſion of 172, p00 Mio 

by 3.746 is ended, there will be a remainder, to wit, 446 

which ſeems to be greater, yet here it is leſs in value tha 

rds part of an unit or integer; and if to that remainder ya 

| annex another cypher and continue the Diviſion, you will pro 

| ceed nearer the truth, and not miſs i part of an unit of th 

| true Quotient, and in that order you may proceed until yu 
| find a Repetend. AY | * . 

| . Example 2. Suppoſe this mixt number 2.34 be given to b 

divided by this mixt number 52:125 (where you may obſene 

that the Dividend is lefs than the Diviſor ;) firſt (as before 

annex cyphers at pleaſure to the Dividend, to make room fon 

the Diviſor, then the Diviſion being proſecuted as in whole 

numbers, at length theſe figures will ariſe in the Quotient 

to wit. | 
52.125) 2. 3400000 (0448, Sc. 


52. 125 uo 


448; and to the end the d or quality of the firſt figue 4 
— be diſcovered, fubſcribe. the iter 52.125 under the Went 
Dividual 2.34000 (for ſo far the firſt queſtion did extend u 
the Diviſion 3) and . find that the figure 2, which ſtands i 
the place of units in the Diviſor, will be ſeated under 4, whit 
is in the ſecond place of Decimals ; therefore the firſt figur 
ariſing in the Quotient muſt alſo ſtand in the ſecond place d 
Decimals, and conſequently the firſt place of Decimals (whit i? 
zs next on the left-hand to the ſecond) muſt be ſupplied wit Re! 
a cypher ; ſo that if a cypher be prefixed on the left-hand d 
4, and then a point placed before that cypher, the Quotient 
will at length be diſcovered to be .0448,- Ce. or resse 
ſomewhat more, that is to ſay, 18882 is leſs than the tn 
Quotient, but 18535 is greater than it; and if you would pr . u 
ceed nearer the truth, you may continue the diviſion, * 

directed in the firſt Example of this Rule, | 
2 Tum 
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(IX 
n Example 3. Where à whole number is divided by: a Deei- 
eco Fraction, viz. ſuppoſe 82 integers were given te be di- 


ded by this Decimal . 056: After are annexed to 

e Dividend at pleaſure, and the Diviſion proſecuted as in 
056) 82.000c0 (146428 SO . 

hole numbers (to wit, 8200000 being divided by 56) theſe 


es 146428 will arife in the Quotient; now to the end the 
1 it; re or ſeat of 1, the firſt figure in the Quotient, may be 
don, ſubſcribe the Diviſor .056 under the firſt Dividual 8 (for 


far did the firſt queſtion in the Diviſion extend ;) and becauſe. 
e Diviſor is leſs than unity, ſupply the place of units by a cy- 


5er or o prefixed on the left-hand of the point of . ſeparation 
* 5b) 0082.00000 (1464.28 CGG. a 


0.0 56 5 0 
the Diviſor; alſo prefix cyphers before, (to wit, on the left- 
nd of) the integers in the Dividend, to repreſent a ſucceſſion 
places of integers (for the order of places in integers is 
rom the right-hand towards the left ;) then the cypher or o 
ich repreſents the place of units in the Diviſor, ſtands under 
at cypher, which repreſents the fourth place of integers in the 
Vividend (as you ſee by the Example ;) therefore the firſt fi- 

ariſing in the Quotient muſt alſo be ſeated in the fourth 
ace of integers, and conſequently the 4' firſt places in the 
uotient will be Integers, and the reſt a Decimal : So that the 
e Quotient is 1464 Integers, end '735 parts of an Integer, 


re 4 Pd fomewhat more, viz. 1464.28 is leſs than the true Quo- 
the ent, but 146429 is greater than it. 0 

u Example 4. Suppoſe this Necimal 0125 be given to be di- 
s in ed by this Decimal . 5; after Diviſion is 


ned according to the Rules of Diyiſion of . 5) .0125 (25 
Mole numbers (to wit, after 125 is divided by | | 
F) theſe figures 25 will ariſe in the Quotient; now to diſcover the 
egree or ſeat of 2 the firſt figure in the Quotient, ſubſcribe 
de Diviſor 5 under the firſt Dwidual . O12, 
nd having (as in the laſt Example) prefixed, . 5) . 0125 (- 025 
| Cypher on the left-hand: of the point of ſe- 7161 
ration in the Diviſor, to denote, or tepre- o. 5 
ent the place of units, ſuch cypher or place 
units ſtands under the fi which is ſeated in the ſecond 
pace of Decimals in the Dividend, therefore the firſt figure 
Mich ariſes in the Quotient muſt alſo be in the ſecond place 
| and therefore prefixing a cypher to ſupply * firſt 
ace 


192 Diuiſon of Decimal Fractbions. Chap. XXII 
place of Decimals, and putting a point before that cypher 
Quotient is at length diſcovered to be. o2 5 or . 5 
Example 5. Suppoſe this Decimal .8564 oy to be d. 
vided by this. oo8. Firſt, annex ers to the Dividend x 
pleaſure, then proſecuting the Diviſion as in whole number, 
to wit, dividing . 8 56400 by 8, the 

Quotient ariſing is 107050: Now . oog) 856400 (10705 
to diſcover the degree or place of | 

x, the firſt figure in the Quotient, ſubſcribe the Diviſor . 00h 
_ the — then . 

a cypher to ſet or .008) 000.8 107.050 
fuppl the place of units in the "_ (10745 
Diviſor; alſo prefix cyphers to 0.008 
repreſent places of integers in 
the Dividend; that done, the cypher or o, which ſupplies the 
place of units in the Diviſor, ſtands under the cypher which is 
ſeated in the third place of integers in the Dividend : There- 
fore the firſt figure ariſing in the Quotient muſt be alſo in the 
third place of in „and conſequently the three firſt place 
in the Quotient will be Integers, and the reſt a Decimal; 6 
that the true Quotient is 107.050 or 107 rs · 

Example 6. it be oe to divide this Decimal Frac 
tion .73952 by this .32 ; firſt, dividing 73952 by 32, as if 
were whole numbers, the figures ariſing in the Quotient v. 
be 2311. Now, to diſcover the quality or value of the fail 
figures, ſubſcribe the Diviſor . 32 under the firſt Dividual 73 
then prefixing a cypher as well on the 
| left-hand of the Dividend, as of the .32) 0.73952 (2.3 
Diviſor ſo ſubſcribed (or imagined to 22 
be ſubſcribed) as aforeſaid, to repre- 0.32 
ſent the place of units in each of | 
them, the 1 o, which ſupplies the place of units it 
the Diviſor, ſtands under the o, which repreſents the place d 
units in the Dividend; wherefore the firſt figure ariſing in the 
Quotient will ſtand in the place of units, and conſequent) 
the following places of the Quotient will be a Decimal Frac 
tion, ſo that the true Quotient is 2.311 or fs. 

401. Or the number of Decimal places in the Quotient d 
any ſuch Diviſion may be found thus: | 

Rule. From the number of Decimal places uſed in the Dr 
vidend, take the number of Decimal places in the Diviſor, and 
the remainder will be the number of Decimal places in dt 
Quotient, which number of places mark off by a point a 
comma from the right-hand in the Quotient; but if ons 

hed LEP ba ] 


= FE 8.8 2. 2 > — 
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t ſo many places therein, as this Rule requires, ſupply the 
2 wich cyphers on the left-hand. SET? | * 
in the firſt Example, Art. 400. Viz, " 

| 3-746) -172,509000 (46049; _ 8 
From (6) the number of Decimal places in the Dividends 
ae (3) the number of Decimal places in the Diviſor, the 
emainder is 3; therefore in the Quotient let 3 places be 

d off from the right-hand; thus 46,049. - 


In the ſecond Example, Art. 400. viz. 


32, 125) 2, 3400000 (448. Dew 

From (7) the number of Decimal places in the Dividend: 
pke (3) their number in the Diviſor, there remains 4; now 
ce there are but 3 places in the Quotient therefore 1 cypher 
uſt be placed on the left-hand of them to make their num- 
r ud with the above remainder 4, and then prefix the ſepa- 
ing comma, thus ,0448: , "8 | 

From the operation of theſe two Examples it follows, that this 
ue gives the ſame refult with the former in Art. 400. 

This Rule is the converſe of that given for cutting off the 
oper number of Decimal places in Multiplication, Art. 392. 
or, ſince the product of the Diviſor and Quotient will be 
qual to the Dividend, it will follow from Art. 392. that the 
ſecimal places in the Dividend, muſt be equal to the ſum of 
doſe in the Diviſor and Quotient. n l 


404. I the Dividend be à circulating Decimal, and the Di- 
: 
' 


>= 7 F 


= 


BESR 


zn 

ler finite, uſe the repeating figure or figures in the ſame man- 

r a5 cyphers are — uſed In Articles 398, 3995 

nc 400, . | 

Tramp. x. Divide 195,07 by 4. 2 ; 
4) 195,022 Se. | 


* 


48,755 Cc. = 48,756 
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Exam. 2. Divide 6,559g03 by 48,6. 
48,76) 6, 28 Oc. (31345748 & 6. = EY 


16820 
14628 


210 IO 
19504 © 


26063 
24380 


16839 
1462 


22110 

19504 
26063 
24380 


1683 


This Divifion is continued till the Repetend oecurs twice it 


the Quotient for the reader's ſatisfaction. 


ler. 

of the Diviſor and Dividend ſimilar 

a e 

vulgar or mix ons (found by ) 

3 finite Decimals in Art. 398, 309. and 400 
Note, If the Dividend be finite, make it n te 


by annexing cyphets. 


Example 1. Divide 2,1659g by o, og. 


Of 


04 


21,559 
2,1659 


19,4930 


_ 48,734 


make the Re 
Art. 110 


75 ; 


£, 


f 


157 : 349 4 / : 


F 


I . 14955 3 

1,6 / 486,000 (303,78 
_— 
60 
1 


* 
oo * ie 


Example 3. Divide 41 T, 3519 by 58,745. 
| 58764, J 41135hg v 
858, n, 


— — 


58705, 8“ 4169406 (7, 
41000. _ — 


—— CA 


Eranple 4. Divide 9 by . 
45, \ 990 . 


0 


8 
U 
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Example 5. Divide 13,7 by 579. 
6 


51 7 119,0 (as 


17 


Example 6. Divide x,23456795 by I,T. 


1111111111, 1234567901, 
| Iz 


— — — 


' 1234507900,0 ig | 
1111111110 


— Y 


1234567900 


Example 7. Divide 135169533 by 4:{9f+ 
INF —_—_ 


TIIITLIIIIIO, 


45 2 3 
4297293, e (3176 


12891 


62508 
4297293 _ 


19573150 
17189172 


as | 


21486 


19353318 


404. Diviſion by finite or approximate Decimals may 
contracted as follows. 
— Let each remainder be a * Dividend, and for 
Fa Dividend, point off one e from the right- bw 
Divifor z obſerving at each Meatjplication to have * 
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the increaſe of the ſo cut off, 
1 Gr. 996 


5 EXAMPLE I. 
384-6721 58) 1g16g,a066030510 (368245 
a 215401 6474 2 


262904768 . 
230803295 

+ 32100893 . 

89773772 © 


1327121 
. —— 


173105... + 
153869 + + +4 0 
19236 255 20 

19234. „* „* 


— k ..- — 


x, 


P ee ol 


——_ | 
E e 


14 | 
3 


71696 
65558 


6138 
— 
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cerning Decimal Fractions, I ſhall give a taſte of their excellent 
G the two following Queſtions, and then conclude this 

-hapter. 74 | 9128. Ori e 
Queſt. 1. A merchant bought of gold plate 356 ounces, 13 
penny-weights, and 15 grains, for 1160 pounds Sterling; the 
queſtion is, what he paid for an ounce ? Anſw. 31. G5 2d. very 
dear. The operation by Decimals may be after this manner, 
_ U12, . FO 8 

By the ſecond Tablet of. Reduction the Deci- ? 6 

mal of 13 penny- weight 1s ———— — 5 
The Decimal of 15 grains is 03125 
The ſum of theſe two Decimals is .68125 


— — — — 


J 356.6811 


— 


. 2. Suppoſe the length of the Tropical year, (or the 
ſ] Wo time in which the ſun running —5— the whole 
Ecliptic circle, — of 360 degrees, is returned to the 
ſame Equinoctial or itial point from whence he departed) 
to conſiſt of 365 days, 5 hours, and 49 minutes, the queſtion 
1s to know . af ſun's mean or equal motion for 1 day, to wt, 
what part of 360 degrees the fun moves thro in a whole day! 
The operation by Decimals, thus: 
By the tenth Tablet of Reduction the Decimal 2083337 
correſpondent to 5 hours is — - 20033 
The Decimal of 49 minutes iy -k — 034027 
The ſum of thoſe Decimals is 2423017 
Therefore the time given in days and Deci- 
mal parts of a — is — 8 365. 242357 
Then by the Rule of Three, if 365. 242367 days give 165 
degrees (or a total circumference) what will 1 day give? Heie 
divide 360 by 365. 242 367, the Quotient will give the dium 
motion required; which will be found very near. 98 504, C. 
or de parts of a degree, which Decimal being reduced w 
the common Sexagenary parts (by Art. 364.) will give 50 8 
Sc. and ſuch is the ſun's diurnal motion very near, according 
to the aforeſaid ſuppoſition of the length of the Tropical yes! 1 
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I ſhall here add the vulgar Sexagenary reſolution of this 


weſtion, that by comparing both ways t „the excellency 
„ Decimal Arithmetic. in calculations o this —— bo 


je more perſpicuous. 


, 1; Wl The aforeſaid queſtions being ſtated according to the Rule 
the Wi Three, will ſtand thus: 

very Days. Hours. Ain. Degrees, Day. 

22 If 363. 5 +49 : 360 :: 1 


The firſt term in the Rule muſt be reduced into mne 
by 4rt. 12 f.] ſo there will be found 525649 minutes. 


—zUñ—n᷑———rvr—;vö * 
— * 
. Þ 
* y — 
r * 


bY 8 
WW $07 "I" 49 
24 

125 * 8 hpdvds 

col 1465 | Ig 
at if n * 1 
e of — hay - 
and ; $795 Hours. F 


525949 Minute, 


Likewiſe the third term 1 Day awull. be reduced to Minutes, 4 
wich will be found to be 1440, as you ſee by the following i" 


7. 6. 
— - LY x Us * * 


— 


90 peration. | | 
ion 1 Day, or 8 i 
"” Os, 1 
* ö | 
1440 i 

if 

1 


Then e the third term by the ſecond, to wit, 1440 


the — 4 is 518400, which being divided by the 


1 term 525949 the quotient will rpg fer parts of a de- N | 
17 ee, by Art. 255. which Fraction uced to the ac- i} 


cuſtomed Sexagenary parts (by Art. 267.) ill give as before 
59. 8, Cc. for or the fun? un's mean diurnal motion: Now which 
theſe two ways is the more expeditious, I leave to him 
Who is ſkilled in both to determine. 


, _ « 


-. 
_—_— . 


Ae - 
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CH AP. XXX. 
The UNIvERSAL RULE. of PROPORTIOx. 


406. Y producing terms, in the following Rule, a: 

_ whatſogver heceffarily and jointly produce 
any effect; as the _ and the time; length, breadth, a 
depth; the buyer and his money; the ſeller and his good, 
Sc. and by produced terms, ſuch as are the effects of the 
former, as purchaſe, produce, expence, gain, loſs, intereſ, 
| value, Sc. ; £ Ra, 


| Rupp 
1. Set down the terms es reffng the conditiqn of the quiſlin 
in one line, and in any order. 
2. Under each conditional term, ſet its correſponding one, it 
another line, 3 
3. Multiply the producing terms one line, and the producl 
term f the other line, continually, and take the reſult fit 
a Dividend, gt 
Multiply the remaining terms continually, and let their pr. 
Auct be the Diviſor. © | 
5. The Duatient of ' this Diviſion will be the term n. 


quired, 


This Rule is ſo general, as' to comprehend all caſes tht 
come under the common Rule of Three, whether direct or i- 
yerſe ; whether ſingle, or any how compounded ; in integers a 


fractions; ſo that queſtions in any of the above Rules, where 


* is uſed, may be readily ſolved thereby. 
xample 1. (Being the firſt propoſed in Art. 145) If 4 
ſtudents ſpend 19 pounds in 3 months, how much will ſerve 
ſtudents 9 months? f 
i | Students, C. Mn. 


# ® 


The terms expreſſing the condition 
of the queſtion — — 4 19 3 
The terms correſponding to them 8 A 
putting A to ſignify the anſwer f | , 


Here the ſtudents and months are producing terms, and tht 
money or expence is produced. 1 
And therefore the producing terms of the lower line, %% 
8 ſtudents and 9 months are to be multiplied by 190. de 
produced term of the upper line for a Dividend: And the pro 
duct of the remaining terms 4 ftudents and 3 months, s | 


Pg 


YI 2 
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he the Diviſor : This = and Diviſor expreſſed in the 
anner of a vulgar Fraction, may by Art. 276. ſtand as 


below. 
Ix9 X19 = A, or the anſwer. 


4X 
Which expreſſion being abbreviated by 2 will be 
reduced as follows: | 
dx9X19 2 2 19 __ 2326 19 =114;theanfer 
4X3. I XZ IXI 
Exam, 2. (Being the laſt Example propoſed in Art. 1 ; 
19 els of provender ſerve 8 horles 12 days, how —— 
8 24 buſhels laſt 16 horſes ? 
| Buſbells. Herſer. ” 
Conditional terms — — 9 
. Correſponding — — 24 16 


Where the horſes and days are producing gd the WF 
tion of provender produced. fl 


FKK 5 


ced Theref 8X12X24 =BX4X24 e 
fa mY De A. = 75 9X16 | 17 3x16. © 2x16 * 
= 151 aK B= 16 the anner. | 


Exam. 3. (Being n in Art. r. If the carriage 
of 8 C. wt. 125 miles, coſt 48 ſhillings; how much may may 
I have 4 C. wt. carried 32 miles ? | 4 
C. wt, Miles, Sbill. 


Conditional terms — — 8 128 3 

Correſpondiigꝛwæꝑ ! 4 32 A. 
Where the ee and diſtance are producing, and the ex- 
pence produced. | 


| e 4X 32 * 6 
dds 5 37" N 
. A regiment of 136 ſoldiers eat up 391 quarters of 
wheat 2 108 days, Þ nant how many 2 of wheat 
11232 ſoldiers will eat in 56 days? 
Sold. Quarters. Days. 
Conditional terms — 136 391 108 
Correſponding - 11232 A. 56 


b 
Thezfire A = nag = 104 X7 X 23 = 


"I 


R FT *% wi 


Examp. 


* 
* 7 
12 Y * 
* \ 
4 * 
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een. 5, If 50 acres of gra be mowed. by 24 men in 23 
2 many men will do the 22 

Acres. Men. Day, 


Conditional terms — =_— 5 
TON: je EI ns 


Examp. 6. If 48 buſhels of corn, or other ſeed, yield 576 
buſhels in a year, how much will 240 buſhels yield in 6 yeas 
at that rate? That is to ſay, if there were ſowed 240 buſhels 


every one of the 6 years. = 
8 we * Buſbell. Years. Produc, 


Conditional terms — 48 1 57 
Correſponding —— 240 6 A. 


A'S LS = 320X576 = 37280 Buld., 

822 of 3 men for 5 days 
of 32 men for 24 days? *: 
: 4 8 8 . Men, Dy. 


{  Comeſponding . A. 32 24 


" Exams. v If 40 thil 
what Die he wages 


Thapfore A = A 
Te. b. If, in a family conſiſting of 7 perſons, there ar 
rank out 2 kjlderkins of beer in 12 days, how many kilder- 
kins will there be drank out in 8 days, by another family con- 


ſiſting of 14 perſons? 
05 is Perſons. Kilderk. Day. 
nditional terms —— 7 2 12 
=  Carreſponding — 14 A. 8 
Therefore A = 14X®X2 22 Kilderkins. | 
i 


Examp. 9. If when wine is worth 301. per tun, 20/. wort 
is ſufficient for the ordinary of 100 men, how many men wil 
41. worth ſuffice, when it is worth 240. per tun? Afw# 
25 men. a Ys . | 7 

2 | 888 
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.. bene 
Conditional terms I 20 100 
Correſponding . 1 2 4 4 

X 100 X 
III 

Pramp. 10. If 48 pioneers in 12 days, caſt a trench 14 
Wage N07 Mary Honours will call 3 trengh. 268. papls 


ang in 16 days ? 

Pioneers, Days. Long. 

Conditional terms — 1 "TY 14 

Correſponding 16 168 

— 48>12X 168 168 | 

= = =3X12X 12=432 Pioneers, 
Example 11. If 12 C. weight — ng 100 miles, coſt 
1 67. I deſire to know — many C. weight may be carried 


5o miles for 12. 125, ? 
GL. 65. = 1265. and 121. 125. = 252 5. 


| . C. wt. Miles. Shillings, 
Conditional terms | 12 100 120 —_- 
ponding ——— — A. 150 252 
IZ x ICOX252 
2 1267130 e wh 
Ereny. 12. If 60 ells Engliſh be equal to 100 ells Flemiſh, 
d each "as doh ke, contains 20 vails of a yard, how many 
h nails doth the Flemiſp ell contain? | 
Ells Eng. Nails. Ell; Fla. 
Conditional terms — 60 20 100 


| TEE SE ihr 
_ 60x20 X1 RC. 
refore' A = 3 = 6X2 = 12. 
I 14 men, in 15 days, build+16 rod of wall; 
Rev . 
Aen. Days. Rods. 
Conditional terms ———— 14 15 16 
Correſponding ——— A, 1 
berefore A = xf 105; 
That is 105 men will build it in 2 days; therefore (to the 
14 men) 91 muſt be added. 


ore A = 


Exanp. 
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. Examp. 14. If 8 cannons in one day ſpend 48 barrels d 
powder, I demand how many barrels 24 canons will ſpend in 


22-693 +þ- 2 "YI 
. » Cannons, Days, Barrel. 
Conditional Terms —— 8 1 48 
1 Correſponding = 4 22 A, 
+! z. 
Therefore A = SEE = 24x226= 3168 Barr, 
Exam. 15. If 15 hundred Britiſb lead coſt 16 pounds in gold, 
How much of that Saturnian ore for 40 pounds is ſold! 


| Conditional terms 
Correſponding . 
1540 _ 15X5 


Tn 


Exam. 16. If 30 pence and 30 groats, buy 50 pints of wine, 
What is the coſt of bo quarts in current Engliſh coin! 
groats 30 * 4 = 120 pence, 120 + 30 = 150 pence; 
WE pints'= 25 quarts, | 1 
1 | Quart: Pn, 


Conditional terms — — 2 150 
Correſponding —— — 60 4, 


Therefore A= ©2252 = 60X6 = 3604, = 11. 10 


xam. 17. If nds of our Engliſb wool, doth qo pence requ 
n F Thiwine of x C. weight of you I'd defire * 
| | 15. Pa 

Conditional terms — 9 90 

Correſpondingg n. —— I A. 


Therefore A * =112X I0=11204d. =41. 135.46 


Exam.18. If t6s. and a crown, for 1 3 weeks ſupply 
For meat and drink, that is my board; how much 
. a day gave I? 
165. + 1 crown = 21s. and 13 weeks = 13 X 7 = 91 days 
| 8. Days. Shilling, 
Conditional terms — 1 91 21 
Correſponding ——— 1 KOI 


<6. LF IT BT 
Therefore A = r = WM = 234, nearly 


a i 


+ 
I 
2 $7 
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407. When this Rule is to be applied to Fractions, after 
reducing mixed numbers to improper Fractions, and compound 
Fractions to ſingle ones, obſerve, | 

1. That to multiply by a Fraction is to multiply by the 
Numerator, and to divide by the Denominator thereof : 
Therefore having prepared a jine to ſeparate the Numerator of 
the 8 the Denominator, as below. | 

; = 
Write the. Numerator of a Fraction, which is to be multiplied 
by, above that line, and the Denominator below it. 

2*, To divide by a Fraction is to multiply by its Denomi- 
nator, and divide by its Numerator : Therefore write the De- 
nominator of a Fraction which is directed to be a Diviſor 
above the line, and its Numerator below it. 

Examp. 19. (Being the ſame as in the old editions of this 
work is given as the firſt in the Rule of Three Direct in Frac- 


Conditional terms | 
Correſponding — 8 Tard. 
Here the goods are producing terms, and the money produced. 


Therefore the product of £5 by 3 is to be divided by 3: Now 


the product of 5 3 will be repreſented by > by the firſt 
drection above, and therefore 


5 X 2*4 c 3" 
A = 6X33 by the ſecond direction, 


Whence A = 5$X2X4 _ 5X4, 20, 
O0XJXZ ZX3X 3 27 
nd 221, = 145. 9d. ZE = 144.: 94. L. Art. 267. 
— ** HAM 7 


Examp. 20. When 2 of 2 of a ſhip is valued at 1977. 117. 
zd. how much is the whole ſhip worth? 


= of 3. = 2*3; and 1971. 115, 3d. 
WE oe ; 


Conditional 'Terms 
Correſponding —— 
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A rss et 13805 
- Therefore A = 80 * 2X3 n 


15805. us 25595 «= bg81. 107. 10 4d. 
| 4X2X3 24 

Ex Being the firſt Example in the Rule of Three 
18 F 1 — in the old A ot If cloth which is 1 
yards in breadth and 31 yards make a cloak, how MWThr 
much in Each of df hich h of a yard in breadth, will Nor t 


make a cloak of the ſame bigneſs with the former: ; pay 
: 11213 and 34 = 2. 
Yards long. Yards broad, Chit, 
Conditional terms 4 4 
Correſponding — A. 1 


Here che length . Jrodeciagy ad the greed The 
produced. : 

Therefore A = Z IN 9 94 E 
AX4XIXS 5 5 5 ton 
ramp. 22. If 182 yards of ſerge coſt 21. . how m * 
pans of the fame: may 1 hare for zes bine at 21164 , 
eac 

184 = 7# yards, 21. 55. = 455. and 215. 6d. = 43 5. 

Yards. Pes. Moan. Shilling 


Conditional terms — FF I 45 The 
Correſponding A. 300 2 
i 75X 390X 43 _ 25X 5X4 1 And 
Therefore A = 42K 45 1 = - = 2687; yards, 


Examp. 23. Bought a caſk of wine for 62]. 8s. how may E 
— in the ſame, when the gallon was valued 2 the 


621. 85. = "2901. and $1. 4, = £4 L 0 7 
al. ; 
Conditional temm!mwß⸗ ꝑ2é2ku0—-“ͥV I 65 * 
Correſponding A. 110 
1 * 1248 240 ö 
Therefore A = — == = 78 x 3 = 234 gallons. . 


Examp. 24. If mn eee The 


How . of 6 pounds each, for fou': 
- ſcore pounds had I? 


2 
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1b. Hence. 
| Conditional terme 1 1 1 
Correſponding - - A&A 5 80 


iXi5x80X240 _ _* | 
Therefore A = — "6 : =15X5X40=3000. *: 


N r ing the firſt Example in the Double Rule of 
ns in the old Edition) If I pay 28 2 
for — — of 3G. wt. 50 miles; how . ought 1 
pay for the carriage of 17 C. vt. 84 iniles ? 
| Shil, C. ut. Miles. 
Conditional terms — 28 3 50 
Correſponding — A. 17 84 
Therefore A 2X32. Ly 4 — 13/6 bu. 41 
3550 * 25 
Eramp. 26. (Being the ſecond Example in the laſt- men- 
tioned Rule) If 40 1” in 3 e what will 1007. 
pin in vr of a year? : I 
Now 40+ = 3; and 24 = 


| 4 Years. 
Conditional terms —— — 1 


Correſponding — — 100 Pr 
| IOOX7XFXSXZ__ 2 
1 A = 12X2X 20JX2 4X 203 
u ISNT NSXNG 1. £5 
4X 203 


Examp. 27. An r ont to receive inteteſt for 
the ſame, — when it had continued 9 months, he received 
for principal and intereſt 781. 75. 6d. demand at what rate 
fer cent, per annum he received intereſt ? 

The amount 781, 75. 6d. * n 751. leaves che 


intereſt 3J. 55, 6 d. 45 
*7 = Months. £&. 


Conditional tem 7% 9 7 
Correſponding „100 12 K. 


Nerefore A = SONNY S263. = 61. the ufwer. 
75X9Xx8 ' 


= 51. 75. 9:58. 


» 


* 2555 


28 © © Of Powers, Chip, XXXI 
Erump. 28. If 173 els of diaper, 4 of a yard wide, colt; 


: What coſt 32 of an ell wide, of the fans 
118 


r= 35 lls L yards; 2 ell 2 yards. 

1712 2 2 2X4 ny 3 BS Ix4 — 

S gulneas = 5l. 56. .. 321 . 1 

| * F Yards long. Yards wide. L ver 
Canditional terms . 2 
n 2X4 414 0 

— ͤ ͤ rf 

Therefore A 222 L eg xf. = 

| - FRZXFX20XZ5RXFRJ 

„ FIX 2X200K2  43X7X71X7 

— AX20X35x3 iM fn 

1 

== 43X3 = 33 = 81. 124. Ein 


5X3 5 


CHAP. XXXI. the 


0 , | b F 
Of Powers, and their InD1ces, or Lo- hr: 
GARITHMS, *' — 


408. Tf unity be continually multiplied by any number what 
ſoever (ſuppoſe 2) the products arifing are called power 
of that number; thus 2. 4. 8. 16. c. are powers of tht 
given number 2. Ds 
48509. The given number (2) is called the firſt power, bei 
praduced b firſt Multiplication ; the next number (4) ö 
called the ſecond power (or ſquare). being the product of tht 
ſecond Multiplication ; the next number (8) is called the third 
* (or cube) being the reſult of the third Multiplicatiom, 
A 


410. 
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16. &c. the given number (2) is called the root; thus 2 is 
e ſquare root of 4 ; the cube root of 83 the biquadrate root 
11, The tiumber of Multiplications uſed, in producing any 
* bo called: its ide than, the infect of the e © b 8 
be index of the ſquare 4, is 2; of the cube 8 is 3, Cc. 
412. If a rank of powers be wrote, with their proper indexes 
er them as below : - | af 

Indexes © 18. 7 24 5 6. 1 
Powers 1. 2. 4+ 8. 16. 32. 64. 128, Oc. Then, 
Firſt, The fur of the indexes of any two powers, will 
and over the product of thoſe powers; thus 5, the ſum of 2 
nd 3, ſtands in the rank of 1 over 32, the ptoduct of 
and 8 in the rank of powers; and 6, the ſum of 3 and 3, 
ids over 64, the product of 8 and 8. BA | 
413. Secondly, The difference of the indexes of any two 
ers, will be the index of the quotient ariſing by dividing 
e of thoſe powers by the other; thus 2, the di 

e indexes 7 and 55 is the index of 4, the quotient of 128 
nded by 32. : | ; 

414. Hence having a few of the initial powers given, any 
her power may be found, without finding all the interme- 


ate powers. 
Rule, Compoſe the index of the required power by the ad- 
on of the indexes of the given powers; then multiply the 


Examp. 1. Let it be required by the help of the firſt 7 
— of 2, given in Art. 412. to form the 20th power 
roof, 
This may be performed divers waſh, becauſe (20) the index 
the required power can be diverſely compoſed of the given 
lexes, 


32X 32 X 32 Xx 32= 1048576 + 
8X.16 x 67 X 128 = 1048576 


10 * | P | _ 


410. Again, with reſpe& to any of the ſuperior products 4: 


ce of. 


wers correſponding to thoſe indices, and the product will 


at | 5p 
7 +7+6= 20 the index of the required power. 
the 5+5+5+5=20 | 

3+F4+6+7 = 20 
irg Oe. | | 
* 128 x 128 X 64 = 1048576 the power required. 


— - 
id . 
22 


—— 


1 
— 5. <— WW * —— 
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210 / Power,, Chap. XXX 
415. If unity be continually divided gm. Sroroes (2) 


I I — IE nr — I ne . ,, 
* - 


quotients ariſing 1 4 1 „es e. may o called Powe 1 
416. But, becauſe the formation of theſe laſt powers i; - 
a proceſs directly con to the former, the indexes of te 
"— are generally diſtinguiſhed, from the indexes of tho 
y placing the fign (—) either before or under the figure th 
(1, or 1) and are called negative indexes, 
417. A rank of theſe powers, being placed under their i 
dexes, have the ſame properties as the tormer. 
Indexes 01. 2.3. 45 6. 7, Ce. 
n n e. 
, For 5 the ſum of 2 and 3, ſtands over 4x, the product 3 
3 and 4, | 
And 2, the difference of 7 and 5, ftands over 3 the qu 
tient of 21 divided by 22. E I 
418. But when the negative powers are joined in the ſan 
rank with the affirmative as below, 1 
Ge 4+3-2-1.0. 1.2.3 4 &c. 5 
'&c. 17 0 T * I * 1 * 1 . 2 * 4 . 8 * 16 Cc. Tha 7, 4 
The negative indexes will, in all operations, have effeſ e, 
contrary to thoſe of the affirmative indexes, viz. | IT 
If a negative and an affirmative power be to be multi 
together, take the difference of theix indexes for the index 10 
the product required. 
Thus 16 Xx 4+ = 8 
And 4 — 122 3 1 
Allo 4X 2=4+4 = 
And 3 — 12 2 bins 
Again I Xx 4 = 1 ſu 
And 2 — 7 — O * i 1 
b — | | 3. 
419. Hence, if any affirmative power be multiplied by 2 [nd 
gative power, whoſe index is the ſame number, the prof. 
will be uni . N 5 f 
Note, Numbers that have the above property are called a 
ciprocals ; and their indexes, complements of each other. $24, 
420. If the reciprocal of any number be decimally expe" 1c 
then, if you multiply thereby, the ſame reſult will be prod 


as would ariſe from dividing by the number; and if you. 


— ᷑ͥ ——— — _ — * — — —— EO 
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e thereby, the ſame hgures will appear as by multiplying 


the number. | | 
Example. 1 = ,25 is the reciprocal of the number 4: Now 
tbe propoſed to divide 56 by 4, or to multiply it by ,25, 
reſult will be the ſame as you ſee. 


' 14,00 


aan, let 9 be multiplied by 4, or divided by 325, 
9, 525) 9700 (36 
4 75 
— — 
36 150 
„ 


£21, If a rank of numbers be calculated, having the ſame 

perties with thoſe of indexes, mentioned in Art. 412, 413, 

5nd 418. and be adapted not only to a rank of powers as 
je, but, to all numbers whatſoever within certain limits, 
ame is called a Table of Logarithms. . 

422, Inſtead of the rank of powers 1, 2, 4, 8, &c. aſſume 

10. 100. I000, Cc. and adapt the indexes to them, 


= 3 4 
t 10 100 1000 10000, Tc. 


Then, fince the Index or Logarithm of 1 is o, and the 
ex or Logarithm of 10 is 1; it follows, that the Loga- 
ms of all numbers, that are greater than 1 and leſs than 
ſuch as 2. 3. 4. 41- 4, 2. 4,3. Sc. muſt be Decimal 
Clions, 
£23. Alſo, ſince the Index or Logarithm of 10 is 1, and 
Index or Logarithm of 100 is 2; therefore the Loga- 
ans of all numbers that are greater than 10, and leſs than 
b luch as 20, 30, 40, 41, 42, 43, &c. will be mixed 
U expreſſions, having 1 in the place of integers. 
124. In like manner, the Logarithms of all numbers greater 
u joo, and leſs than 1000, will be mixed decimal expreſ- 
taving 2 in the place of * Sc. 
25. Hence it follows, that the decimal part of the Loga- 
Ms of all numbers that have the fame ſignificant _— 
P 2 W. 


tion of the ſubject here 1s declined, it being ſufficient to hi 
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will be the ſame ; for the number 4,1 ſtands with regard t 
1 and 10, in the ſame place that 41 does with to 1 


and 100, and that 410 does with regard to 100 and 1000. 


Therefore ſuppoſing that 26127639 be the Decimal part 


the Logarithm belonging to the ſignificant figures 41: Then 


The Logarithm of 4100, = 3,6127839 
410 = 2,6127839 

/ | 41 = 1,6127839 

4,1 = 0,6127839 

41 = 1,6127839 

»041= 2,6127839 


Se. 


426. Of this kind are the Logarithms commonly put i 
Tables, which if rightly calculated will perform the work 
5 ilon by Addition and Subtraction, & 


Multiplication and Div 
in the ſame manner as the Indices did. 


427. But as the operations in which Logarithms are chief 
uſeful in common Arithmetic, wz. extracting roots, and con 
puting 8 relating to compound intereſt and annuti 


are in this treatiſe ſupplied by Tables, calculated for each pu 
poſe; and as the methods of calculating them depend up 
algebraical and other ſuperior principles; the farther proſe 


given the reader an idea of their nature and properties. 


CHA 


(213) 


CH AP. XXXII 


+ EXTRACTION of the SquUart (or QUarraATE) 
Roor, 


aving a proney en, we find out another number, 


Ti extraction of the Square-root is that, by which 
multiplied by id elf, produces the number given. 


9. In the extraction of the Square-root, the number pro- 
d is always conceived to be a ſquare number, that is, a cer- 
number of little ſquares, comprehended within one entire 
r ſquare, and the root or number required is the fide of 
great ſquares as will readily appear by this Diagram, 
re you he the 25 little ſquares contained within one .great 
we; now if the ſaid content 25 be given, and the ſi 
of the ſquare containing the ſaid 25 little ſquares is re- 
d, the invention of ſuch fide or root is called the Extrac- 
1 the Square-root z which root muſt be ſuch, that if it 
ured, that is, 2 ä itſelf, the product will be 
ito the ſquare 4 1232 pr 
5 for 5 rimes 5 is 25, this ſquare number 49 
N propounded, Ante of 
Þ. Square numbers are ſingle or 
Jl. A ſingle ſquare number is that, which being | 
e Multiplication of one fi figure by itſelf, IEP 
tan 100: So 25 is a fingle ſquare number produced 
e 4 is a ſquare number 1 by 2. 
P 3 432. 


N 


— — . 9ꝗ—ꝗ 9.9 
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the lingle ſquare numbers of every particular figure, andint 
other their reſpective roots; and therefore if it were demands 


for its root you are to take the root of the ſquare number 


ing the place of units ;) then proceeding towards the lett-han 


432. All the ſingle ſquare numbers, together with their 4 
ſpetiwe roots are expreſſed in the following Table. un 
| | lu; 

Squares, | 1] 4 dit 0 Gehl ed be - 
Roots. 1x 12134 41 £1 6 „ 8] 9 ua 
—— — be 


433. Here in the uppermoſt rank of the Table are pla 


what is the Square-root of 36 ? The anſwer will be 6. 85 
Square-root of 16 is 4; the Square-root of 9 is 3, Cc. 4 
contrarily, the ſquare of the root 6 is 36: Alto the ſquare d 
18 9. | | | | bun 
34. When a ſquare number is given, that exceeds not 16 
and yet is none of the ſquare numbers mentioned in the I ei 


being leſs yet comes neareſt to it: So 45 being given, ü 
root that belongs unto it is 6, and 10 being given, its cont 
ſpondent root is 3. wy pu 

435. A compound ſquare number is that which being pofifp/ac 
duced by a number (that conſiſts of more places than en 
multiplied by itſelf, is never leſs than 100: 1024 is 2 
55 ſquare number produced by the Multiplication of 3 
itſelf, | 

436. To prepare = ſquare number given for Extract 
put a point over the firſt place thereof on the right-hand (\ 


paſs over the ſecond place, and put another point over! 
third place; alſo paſſing over the fourth place put auen 
point over the fifth, ſo forward in ſuch manner that Mil 
tween every two points which are next to the other, 0 
place will be intermitted : So if the Square-root of 
1024 be required, the firſt point is to be placed * elte 
over 4, and the ſecond over o, and ſo many points ic 
as are in that manner placed, of ſo many pers: 
the root demanded will conſiſt. | 

437. Having thus prepared the number, it is diſtributed 
the points into ſeveral ſquares : So in the laſt Example, 16 
the firſt ſquare, and 24 the ſecond; likewiſe if 
this number 144 were propounded for Extraction, 
after points are duly placed according to the laſt 1. 
Rule, 1 is the firſt ſquare, and 44 the ſecond, al 
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438. Having drawn a crooked line on the right-hand of the 
umder given for Extraction, (after the ſame manner as is 
ally done in Diviſion to denote the place of the Quotient, ) 
d the root of the firſt ſquare, and place it in the 
Quotient : Now by Art. 433. 3 is the correſpon - 
ent root of 10; wherefore write 3 in the Quo- 1024 (3 
gent, and then the Work will ſtand as in inge. 
Lrgin. 1024 (3 
439. Subſcribe the ſquare of the figure placed 9g 
the Quotient under the firſt ſquare of the num- 
wr given. a 
= Having drawn a line under the ſquare (of the figure 
laced in the Quotient, ſubſcribed as afrefaid,) 
ubtrat the ſame out of the firſt ſquare of the 
umber propoſed, and place the remainder orderly 
under the line; ſo the ſquare of 3 which is 9, 
ing ſubtracted from 10, the remainder is 1, 
ud the Work will appear as in the Margin. a 
441, To the ſaid remainder bring down the next ſquare 
pf the given number, that is, write down the 
heures or cyphers ſtanding in the two following 
places of the number propounded on the right- 1024 (3 
and of the ſaid remainder, ſo the ſquare 24 be- 9g 
ing placed next to the remainder 1, there will 
de found this number 124, which may be called 124 
the Reſolvend. 
442. Double the root, being the number placed in the Quo- 
bent, and place the ſaid double on the left-hand 
if the Reſolvend, like a Diviſor : So the double of | 024 (3 
31s b, which being placed before a crooked line 
on the left-hand o = Reſolvend 124, the work he, ADC 
vil ſtand as in the Margin. 6) 124 
443. Let the whole Reſolvend, except the firſt place there- 
don the right-hand (being the place of units) be always 
elteemed as a Dividend, then demanding how often the Diviſor 
before found, is contained jn the ſaid Dividend, and obſerving 
n that behalf the Rules before taught in Diviſion, 
unte the anſwer in the Quotient, and alſo on . » 
the right hand of the Diviſor, to wit, between 1024 (32 
the Diviſor and the crooked line: So if you aſk 9 
"ow often the Diviſor 6 is found in the Divi- — 


dend 12, the anſwer is 2; therefore write 2 in 62) 124 
the Quotient, and alſo after the Diviſor 6; as 
u the Margin. 


7 4 | 444 
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| . Multiply all the figures which ſtand on the left-hani 
of the Refolveny (to wit, before the crooked line) by the four 
laſt placed in the Quotient, and write the product o 
under the Reſolvend, to wit, units under units 

tens under tens, &:.) then having drawn a line 73 
under the ſaid product, ſubtract it from the 10240 
Reſolvend, and ſubſcribe the remainder under 9 
the line; So 62 being multiplied by 2, the 
product is 124, which ſubtra& out of the Re- 62) 124 
ſolvend 124, the remainder is o; and thus the 124 
whole Work being finiſhed, the Square-root of — 
1024 (the number propoſed) is found to be 0 
2 


5 Note 1. When the ut before- mentioned exceeds thy 
Reſolvend placed above t, the mn _ —_— then 
ou are to reform it acing a leſſer f in the Quotient. 
q Note 2. For E the We (diſtinguiſbel 
by the points) except the firſt on the left-hand, a Reſolvend 
to be ſet a-part, by bringing down to the remainder the con. 
gruent particular ſquare, as is directed in Art. 441, and as often 
as a Reſolvend is fet a- part, ſo often a new Diviſor is to be 
found by doubling or multiplying by 2 all the root in the Quo- 
tient (conſiſting of what number of places ſoever.) 
| Note, The Work of Art. 438, 439, and 440. for finding 
out the fifſt figure in the root, is but once uſed in the Extraction 
of the Square-root of a number conſiſting of what number d 
places ſoever; but the Work of Art. 441, 442, 443 and 444 
is to be repeated for the finding of every place in the root, ex. 
cept the firſt. 
e practice of theſe three Notes will be feen in the follow: 
ing Examples. | ; 
Korg 1. Let it be required to extract the Square-root d 
43623. J 
Having diftributed the number propoſed into ſeveral ſquart 
by points, as is directed in Art. 436. I demand 
the Square-root of 4 the firſt ſquare, which b 
Art. 432. is 2; therefore placing 2 in the Quo- 43623 (2 
tient, and the ſquare thereof, which is 4, undet 4 
the firſt ſquare 4, draw a line, and ſubtracting g —— 
from 4, the remainder is o, which ſubſcribe un- o 
der the line, This is always the firſt Work, 
which is no more —— in the whole Extraction, (a5 Ws 
intimated in the third Note aforeyoing.) 
Then bringing down the next . which is 35, 0 
placing it next after the remainder o, the Reſolyend 15 5 
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hand d doubling the root 2 in the Quotient, the product js 4 for 
ours BY: Diviſor, (by Art. 441, 442.) and the Dividend will be 2 
055 (by t. 443+) demand therefore how often | "FR 
the Diviſor + is contained in the Dividend e 
4 and not finding it once contained in it, 43523 (20 
4% place o in the Quotient, and alſo next after 4 
the Diviſor 4; and becauſe the product of — — 
— 9 multiplied by o (the laſt character in the 40) 036 
þ Quotient) is o, the Reſolvend 36, from which 
1 the faid product ought to be deducted, temains the ſame with- 
0 


out alteration; therefore _ down 23 the next ſquare, and 
place it after the remainder 36, ſo will 3623 be a new Re- 
folvend ; then doubling the whole root in the Quotient, which 
; the is 20, the Diviſor will be 40, (according to 
then WW the ſecond Note before-mentioned,) and the * 8 
b. Dividend will be 362 {to wit, all the Res» 43623 (20 
(hed BW folvend except the firſt place on the right- 1 
nd is band by Art. 443.) therefore demand how — 
con- Bi often the Diviſor 40 is contained in the Divi- 40) 03623 
ren BY dend 362, or how often 4 in 36, and though = 
obe it be 9 times in it, = (according to the firſt Note aforegoing) 
ue: can take but 8, (for if I ſhould take , and proceed accord- 
ing to Art. 443, 444- a number would ariſe greater than the 
Reſolvend, from which ſuch 1 ariſing ought to be ſub- 
tacted:) Therefore write 8 in the Quotient, and alſo after 
the Diviſor 40; this done, multiply 408 (the number on the 
left-hand of the Reſolvend) by 8 the figure laſt placed in the 
Quotient, and the product, to wit, 3204, ſubſcribe under- 
neath, and ſubtract from the Reſolvend 3623, ſo there will 
remain 359; thus the Work being finiſhed, 
208 is the number of units contained in EN 
the root ſought; and becauſe after_the Ex- 43623(208 
traction is ended there happens to be a re- 4 
mainder, to wit, 359, I conclude that the — 
root is greater than the ſaid 208, but leſs 408) 03623 


than 209; how much it is greater than 3264. 
2 208, no rules of art hitherto known will — 
exactly diſcover, tho we may proceed infinite- 359 


ly near, as in the next Article will be manifeſt. 

445- To find the fractional part of the root very near, a 
competent number of pairs of cyphers, to wit, oo, 0000, 
000000, of 60600000, C. are to be annexed to the number 
frſt propoſed ; then eſteeming the ſaid given number with the 
cyphers annexed, to be but one entire number, the extraction 
6 to be made according to the preceding Rules, and look how 
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many points were placed over the number firſt given, fo many 


places of integers will be in the root, the reſt of the root to- 
wards the right-hand will be the Numerator of a Decimal 
Fraction, which Numerator conſiſts of ſo many places as there 
were points over the cyphers annexed : So if 4362 3 were piven 
as before, to find the root thereof (according to this Rule,) an- 
nex cyphers in this manner, and then if you extract it ac- 
cording to the Rules aforegoing, you'll find the root ariſing in 


y 43023. ooo (208.861; Ce. 


the Quotient to be 208.861, that is 208 6s; and because 
after the Extraction 1s finiſhed there happens to be a remainder, 
I conclude that 208 #%s is leſs than the true or exact root, 
but 208 Was is greater than it; fo that by annexing thre: 
pairs of cyphers to the number propounded, you will not mii 
ro gd part of an unit of the true root; alſo by annexing four 

airs of cyphers; you will not miſs 55355 part of an unit; and 
in that order you may proceed infinitely near, when you cannot 
obtain the true root. The whole operation of the ſaid Example 


here follows: | 


43623-000000 (208.861, Cc. 
4 the Root, 


408) 03623 
3264 


4168) 35900 
33344 


41766) 255600 
250596 


417721) 500400 
417721 


82679 


Again, if 10 were propoſed to be extracted, you muſt pre- 
pare it thus : 


10.00000900000000, and 


— 


err 


\ 
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And then the Root thereof bei extracted o 22 


Which rding to Art. be 
— on — 399 _ wv}, 1622776, Cc. 


 10,00000000000000 (3-16227, &c, 


9 


61) 100 
62 

626) 3900 | 
3756 


6322) 14400 
12044 


6 3242) 175600 
| 1264.84. 


632447) 4911600 
5 4427129 
484471 
C. 


446. The number of the places in the root may be near- 


ly doubled, if, after the above Work, you proceed with the 
laſt Diviſor and remainder, according to the manner of con- 
trated Diviſion, in Art. 404. 


Thus aſſuming the laſt Example. 


. 
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632447) 484471 (7660, &c. 
6 „„ „„ „ 442713 


41758 
37947 


3811 
3795 


16 
. 
50 


If the figures thus found (75602) be placed on the right- 
hand of ( 3210227) thoſe before obtained, the Root will be 
3, 1622776602, uncertain only in the laſt figure 2. 

447. Hence after it is determined to what exactneſs the 
Square-root of any ſurd number is to be found, the Rule for 
extracting the Square-root muſt be uſed, to one place of figures 
more than half the number of places required, and then the 
reſt may be found by Diviſion as above. 

448. The Extraction of the Square-root is proved by multi- 
plying the root by itſelf, for that done, the product (in ſuch 
caſe where there is no remainder aftet the Extraction is finiſh- 
ed) will be equal to the root whoſe ſquare was enquired ; fo 
in the firſt Example of this Chapter the root 32 being multi- 
plied by itſelf, produces 1024 the number propounded : But 
when, after the Extraction is finiſhed, there happens to be a 
remainder, and that the root is found as near as you pleaſe, 
in a mixt number of Integers and Decimal parts (by annex- 
ing cyphers, as in Art. 445.) then ſuch mixt number being 
multiplied by itſelf muſt produce a mixt number leſs than the 
number firſt given for Extraction; = ſo near it, that if the 
figure ſtanding in the laſt place of the Numerator of the De- 
cimal Fraction in the Root, be made greater by 1, and then 
the mixt number ſo increaſed be multiplied by itfelf, the pro- 
duct muſt be greater than the number firſt propoſed ; So in 
the Example of Art. 445. if 208.861 be multiplied by itſelf, it 
produces 43622.917, &c. which is leſs than the given number 
43623; but if 208.862 be multiplied b ieſelf? the product 
will be 43023.335, Cc. which is greater than 43623. 

440. But if the method of inverted Multiplication, delivered 
in Art. 396. be applied to the multiplying the Root by itſelf, 


the product will approximate to the ſquare. very nearly. Proof 


0 
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Proof of the Example in Art. 446. 


1622776602 
por rat Ly 


03245553 
324555 
2213594 
221359 
15974 

I ” 


x ©, 0000000000 


450. The Square-root of a Fraction is found in this manner, 
viz, extract the root of the Numerator (by the preceding 
Rules of this Chapter) which root ſhall be a new Numerator. 
Alſo the root of the Denominator is to be taken for a new 
Denominator : So the new Fraction will be the Square-root of 
the Fraction firſt propoſed. Thus the Square-root of 45 is 3, 
viz. the root of g is 3 for a new Numerator, alſo the root of 
16 is 4 for a new Denominator. In like manner the Square- 
root of + is 2. But here note diligently, that if the Fraction, 
whoſe Square-root is required, be not in its leaſt terms, it muſt 
firſt of all be reduced by Art. 261, &c. before any Extraction 
be made; for it frequently happens that the Fraction firſt given 
has not a perfect root, but when ſuch Fraction is reduced to 
ts leaſt terms, the root thereof may be extracted: So in this 
Fraction r each term is incommenſurable to its Square- root, 
viz, neither 8 nor 18 has a Square-root expreſſible by any true 
or rational number; but the ſaid I being reduced to its leaſt 
terms 4, the root of this may be extracted ; far the root of 4 
A 2 for a new Numerator; alſo the root of 9 is 3 for a new 
Denominator ; ſo that 4 is, found to be the Square-root of 4 
(equivalent to . 

451. When either the Numerator or Denominator of a Frac- 
tion has not a perfect Square-root, ſuch root is uſually expreſſed 
7 pang this character, / before the Fraction given: So 

$quare-root of £3. is ſignified thus, 4/4}, becauſe the root 

of 12 cannot be expreſs d by any true or rational number what- 

lever, yet it may be found very near, as in the next Rule. | 
3 | 452. 


* 
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452. The Square-root of a Fraction which is incommenſu- 
rable to its root, may be found near, in this manner, viz. re- 
duce the FraQtion propoſed to a Decimal, by Art. 322. The 
more places are in the Decimal, the nearer will the 'root be 
found; but the Decimal muſt conſiſt of an even number of 
places, viz. either of two, four, ſix, eight, or ten, &c. places; 
then extract the Square- root of that Decimal, as if it were a 
whole number, according to the Rules aforegoing, which root 
found ſhall be a Decimal expreffing near the | 0, ras of the 

iven Fraction. 

So if the Square-root of 13 be required near, reduce the aid 
33 to a Decimal, which is found .81250000, &c. then extract- 
ing the Square-root thereof as if it were a whole number, it 

be found . 9013 very near. 

453- The Square-root of a mixt number commenſurable to 
its root is found in the ſame manner, as in Art. 450. the 
mixt number being reduced to an improper Fraction, by At. 
268. | 1 
So the Square-root of 34723 will be found 57, viz. 3434 be- 
ing reduced to the improper Fraction 32, the Square-root of 
the Numerator 220q will be 47 for a new Numerator; ilſo 
the Square-root of the Denominator 64 is 8, for a new Deno- 
minator ; ſo we find 47 which (by Art. 271.) is 57 the Square- 
root ſought. And here the ſame caution is to be obſerved, as 
in Art. 450. viz. the fractional part of the mixt number, or 
the improper Fraction equivalent to the mixt number, mult be 
in the leaſt terms before any Extraction be made. 

454. When the mixt number given is incommenſurable to 
its Square - root, prefix this character before it, viz. /. So the 
Square- root of 75 will be thus expreſſed, 4/75 : But if you de- 
fire to find the Square-root near of a mixt number incommen- 
ſurable to its root, reduce the fractional part of the mixt num- 
der to a Decimal of an even number of places, as in Art. 452. 
and annex the Decimal ſo found to the whole part of the mixt 
number; then eſteeming the ſaid whole number and Decimal 
as one entire number, extract the Square-root thereof yr. 
to the preceding Rules of this Chapter, and from the root fou 
cut off always to the right-hand, ſo many places as there are 

points over the —— which number ſo cut off ſhall 
be a Decimal, ſhewing the fractional part of the root, and 
that on the left-hand will be the whole part of the root; ſo 
the Square-root of 73 is found 2.7688 very near. 


CHAP, 
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C HAP. XXIII. | 
We ExTRACT10N of the Cukk Root. 


455. FP HE Extraction of the Cube-root is that, by which 

having a number given, we find another number, 
which being firſt multiplied by itſelf, and then by the product, 
produces the number given. * 

456. In the E ion of the Cube- root, the number pro- 
poſed is always conceived to be a Cube number, that is, a cer- 
tain number of ſmall Cubes, comprehended within one entire 
great Cube, and the root or number required is the fide of 
that great cube : What a Cube is may be well expreſſed by a 
die, which indeed is a little Cube itſelf ; therefore if you place 
four dice in a ſquare form, that is Iaying two and two in a 
rank, you'll have a ſquare containing four dice, upon which if 
you yet erect ſuch another ſquare of dice, you ſhall have an- 
other great entire Cube comprehending two times four, that is 
$ dice or ſmall cubes ; and here 8 is the Cube number given, 
and 2 is the root or number required: In like manner, if you 
rank 25 dice in a ſquare form, viz. laying 5 in a rank, you 
have a ſquare containing 25 dice; now upon this ſquare of 
lice if you erect four other ſuch ſquares one upon another, 
you'll have a great entire Cube comprehending 5 times 25, 
that is 125 little Cubes, and in this caſe 125 is the Cube num- 
ber propounded, and 5 the root or number required. 

457. A Cube-number is either ſingle or compound. 

458. A ſingle Cube-number is that, which being produced 
by the Multiplication of one ſingle figure, firſt by itſelf, and 
then by the product, is always leſs than 1000. So 125 is a 
lngle Cube-number produced by 5 multiplied firft by itſelf, 

then by 25 the product; for 5 times 5 is 25, and 5 times 
2518 125. 

459. All the ſingle Cube-numbers, and Square-numbers, to- 
By with their reſpective roots, are ex in the following 


Cabes. [TT8| 27 | 64 | 125 | 216 | 
Squares, | I |4| 9|16| 25| 36 
Roots, 12 31 41 51-6] 


« . — 
— . A p . _— xo = 
* . 


— — — — 


| ſingle Cube-numbers of the particular fi 


root demanded will conſiſt. 
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Here in the uppermoſt rank of the Table are placed the 


G : I; 2, 3» 45 50, 
7 8, 9; in the next, the ſquares of 3 
oweſt rank the figures themſelves being the reſpective roots cf 


the Cubes and Squares in the uppermoſt rank; and therefore WW: 
the Cube-root of 125 being demanded, the anſwer is 5, and f 
the Cube-root of 216 being required, the Table will give 6, Wt 
and ſo of the reſt. | tie 
4 When a Cube- number is given, that exceeds not 1000, MC 
| yet is none of the Cube-numbers mentioned in the Table, WW: 
for its Root you are to take the root of the Cube-number, that WC 
being leſs yet comes neareſt to it: So 157 being given, the Wim 
root that belongs to it is 5. wes ſee 
461. A compound Cube-number is that, which being pro- 
duced by a number * conſiſts of more places than uy ren 
firſt multiplied by itſelf, and then by the p is never pla 
than 1000. So 157464 is a compound Cube-number, pro- han 
duced by 54 multiplied firſt by itſelf, and then by 2916 the the 
product, for 54 times 54 is 2916, and then 54 times 2916 is W124 
157464, the compound Cube-number propoſed. | 4 
462. To prepare a Cube-number for Extraction, put a point %n 
over the firſt place thereof towards the right-hand 3» wit, the * 
place of units) then paſſing over the ſecond and third places, . 
put another point over the fourth, and paſſing over the fifth 
and ſixth, put another point over the ſeventh; and in that wi 
order (to wit, two places being intermitted between every two 
adjacent points,) place as many points as the num- 105 
ber will permit: So 157464 being given, you are to . . 1 


place the points as in the margin, and fo many points 157464 
as are in has manner fixed, of ſo many figures 


463. Having thus prepared number, you may ſee it dif 
vida by the points into ſeveral Cubes, or Node 

So in the ſame Example 157 is the Citde,. « « 
and 464 the ſecond. In like manner, if this number 157464 
7404 were propoſed for Extraction, after points are 
duly placed as before, you'll ſee 7 to be the firſt 74% 
Cube, and 464 the ſecond. 

464. Having drawn a crooked line on the right-hand of the 
number propeunded to ſignify a 5 ſeek for the Cube- 
root of the firſt Cube and fet it in the Quotient: So finding (0 
Art. 460.) 5 to be the correſpondent root of 157, 
write 5 in the Quotient, and then the Werk ; : 464 (5 
will ſtand as you ſee in the Margin, 57 


405 


R N 


22 


S = 335 5 > 8 & T 
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7 


1 


> 
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. Subſcribe the Cube of the root placed in che Quotient 
14 firſt 1 jp 
$0 12 being the 5⁵ root, ( . TY . h 
(9) wie it under 157 the firſt 82 157464 (5 
umber given, as * in the Example. 125 

Draw a line under the Cube, ſubſcribed as afoteſaid, 
o wit, the Cube of the root ſet in the ot 
tient) and ſubtract this 2 _ the OED 
Cube of the number propoſed, placing the re- 15746 
minder orderly under the line: 80 125 the = 4 (5 
Cube of 5 being ſubtracted from 157, re- 
minder is 32, and the Work will ſtand as you 
ſe, 


467. To the faid remainder bring down the 
remaining periods of the number propounded, 
pacing theſe next after, to wit, on the right- 
hand of the remainder ; ſo 464. being ſet after 
the remainder 32, there will be found this number 
$464, which may be called the Reſolvend. 

468. To (5) the root, or figure placed in the Quotient, annex 
8 many cyphers as there are Cubes or periods remaining un- 


ved in (1 57464 the number whoſe root is to be 
which in this caſe is 1, and therefore the root will be 50. 

4bg. Divide the Reſolvend (32464) by the root (50); fo 
vil the Quotient be as. | 

470. To (649) the above found Quotient, add three times 
the iquare of the root (50), viz. 7500; ſo will the ſum be 
$149. Let this number be a Diviſor. : 

471. Divide the Reſolvend (32464) by the Diviſor (8149) ; 
ad the Quotient figure, or figures, being annexed to (5) the 
foure firſt placed in the root, inftead of the cypher or cyphers, 
— de the required root nearly. See the whole proceſs 

ow. | 


157464 (50 Root F. o) 3246.4 
I25 | 
Reſolvend 32464 5$0X50XJ3 = 7500. 


— — — 


| Diviſor = 8149 
8140) 32464 (4 Quotient. 
Therefore 504-4 = 54 is the root required, as will appear by 


5 : Q Mete, 
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Note, Altho' the Divifor 8149 cannot be had quite 4 time; 
in the Reſolvend 32464, yet as it is very near thereto, it wil 
be ſafe to take that for the Quotient. 


472. The Rule above given will, if the ſecond figure of the 
root be 1 or o, generally give three or four figures true inthe 
root (if it conki of ſo many); but if the ſecond figure be: 
or more, it will be beſt to find no more places than it, un 
the proceſs be renewed. | 


473. To renew the proceſs, cube the figures found in the 
root, that is, multiply them by themſelves, and then by 

product; and place os reſult under the given number, in ſuch 
ſort, that it may ſtand under as many periods therein, as you 
have cubed figures. Subtract the lower number from the upper 
and bring down the remaining periods for a Reſolvend, 2 
Art. 467. Find a new Diviſor, by Art. 468, 469, and 470 
Divide the Reſolvend thereby, and annex the Quotient to the 
former part of the root, as in Art. 471. ſo ſhall the root be 
found true to 5 or 6 places of figures: For each operation con 

monly triples the figures found in the former. 


Example 2. Let it be required to extract the Cube-roct « 
9302348 ? p 
The given number pointed per Art. 462 9 302 348 (2 
The Cube of the root 2 is (Art. 465.) 8 
The Reſolvend, per Art. 466, and 467. 1302348 
The root with 2 cyphers annexed by Art. 468. 200 
The Reſolvend divided thereby! 1302348 
| (Art. 469.) c 8 
Three times the ſquare of the root (200) . 120000 
The Diviſor = ſum of the 2 laſt, by Art. 470. 126511 
The Reſolvend divided thereby 1302348 
leer Art. 471. _ 126511 
Therefore 210 is the root nearly. 


6511 


10 
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But, to renew the operation, 


- 


From the given number 13245464 9302348 (210 
Take 210 X 210 21o » » - = 9261000 
Reſolvend . . * . o | * . * . 41348 


The Reſolvend divided by the root = #2240 =” 


Three times the ſquare of 210. . 
Diviſor . . . . . . 


The Reſolvend with cyphers annexed 
divided thereby, quotes 


See the Operation. 


132496) 41348.00. (,31207 
2397488 


159920 
132496 


+ 27424 
26499 
925 
927 


Therefore the true Root is 210, 3120). 


474. In the laſt Example, when the proceſs is renewed, and 
210 the firſt found part of the root is cubed, it is evident that 
de given number 9302348 has no true root in whole num- 
bers; becauſe there Is a remainder 41348 but, by proceeding 
«cording to the Rules before given, the remaining part of the 
"t ,31207 appears to be a Decimal Fraction. - 

475. If it ſhould be thought neceſſary to find more places In 
be root, the ſame may be done by cubing the root 210,31207, 
ad ſubtracting the cube thereof from the given number 
392348, with 3 times as many cyphers annexed as there are 
Vecimal places in the root, and then proceeding as before. 

476. "he Extraction of the Cube-root is proved by multi- 
Pyng the root cubically, to wit, the root being firſt multi- 
Pucd by itſelf, and then the product multiplied by the root, 

number ariſing, or laſt product, will be equal to the num- 

22 . ber 
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ber propoſed: So in the firſt Example of this Chapter, the 
Cube-ro 54 being multiplied firſt by itſelf 2 
ich being multiplied again by 54 produces 157464, to wi 
the number whoſe Cube root 4. required. But if, as * 
ſecond Example, the given number have not a perfect root in 
Whole numbers; then the proof will be moſt expeditiouly Wi. 
_ by inverted Multiplication, as before in the Square-root, n 
1. 449. SET 
477. The Cube-root of a Fraction is found in this manner, WI... 
Viz, extract the Cube-root of the Numerator (according to 
the foregoing Rules,) which root reſerve for a new Numerator; 
alſo the Cube-root of the Denominator ſhall be a new Deno- W's 
minator: Laſtly, this new Fraction will be the Cube-roct of WW" 
the Fraction firſt propoſed : So the Cube-root of n is 4 ; for Wiſs, 
the Cube-root of 8 is 2, for a new Numerator ; alſo the Cube- Me. 
root of 27 is 3, for a new Denominator. In like manner, x 
the Cube-root of 4 is 2. But here note diligently, that the Ma 
Fraction whoſe Cube-root is required, muſt in its leaſt Ma 
terms before any Extraction be made; for it frequently happens D 
that the Fraction firſt given has not a perfect root, though, st 
when ſuch Fraction is reduced to its leaſt terms, the roo: Wire 
thereof may be extracted: So in this Fraction 32 neither the ur 
Numerator nor Denominator has a perfect Cube-root, yet the iy; 
ſaid 45 being reduced to its leaſt terms , the Cube-root of Peer 
this may be extracted ; for the Cube-root of 8 is 2 for a new 
Numerator, alſo the Cube-root of 27 is 3 for a new Denomi- . 
nator ; ſo that the Cube- root of % (which is equal to 3) h Wi » 
found to be 2. | 4 
478. The Cube · root of a Fraction, which has not a perfet Nuce 
Cube · root, may be found nearly in this manner, viz. reduce the Ne 
Fraction given to a Decimal Fraction, by Art. 322. the more he þ 
laces are in the Decimal, the nearer will the root be found: Wer 
But the Decimal muſt conſiſt of ternaries of places, to wi, WW: 
either of three, ſix, nine, or twelve, &c. places; then extrat WF 20 
the Cube-root of the Numerator of that Decimal, as if it were 111 
z whole number, (according to the Rule before given,) which 8 
root found, ſhall be a Decimal expreſſing nearly the Cube root d 
the Fraction propoſed. ; Phe 
So if the Cube-root of 3 were required, reduce the 1 2 
2 to a Decimal, whoſe Numerator may conſiſt of ternaries 1 
places, to wit, into this, 666666666666, Sc. then gxtrating WW ne 
the Cube- root thereof, I find. 87 35, which is very near Us 
Cube-root of 3. | ; 
479. The Cube-root of a mixt number commenſurable 
its root may be found in the fame manner as in Art. a7 


* — 
. . —— reg ee 
I” 8 
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mixt number being firlt reduced to an improper Fraction (bY 
frt. 208.) 2 | 
do the Cube-root of 1234 is diſcovered to be 21, viz. re- 


ic WW tucing 12 43 to this improper Fraction , the Cube-root of 
in WJ will be found 4 or 24. And here the ſame caution is to 
ly de obſerved, as in Art. 477. viz. the fractional part of the 
% nt number, or the improper Fraction equivalent to the 


nixt number, muſt be exp by a Numerator and Denomi- 
rator in the leaſt terms, before any Extraction is made. 
480. When the mixt number, whoſe Cube-roct is required, 


has not a perfect Cube-root, this character / is uſually pre- 

Hel before ſuch mixt number; ſo the Cube-root of 24 is 
3 

hus expreſſed W 23. Likewiſe / 5 denotes the Cube-root 

h, which is 2 Fradion whoſe Cube-root is inexpreſſible by 


„ay true or rational number: But if you defire to know the 
he ade-root near, of a mixt number which has not a perfect 
at ube-root, reduce the fractional part of the mixt number to 
5 Wa Decimal, (as in Art. 478.) and annex the Decimal fo found 
„ de Integers of the mixt number; then eſteeming the ſaid | 
ot WWntegers with the Decimal ſo annexed as one entire number, 
« xtrat the Cube-root thereof, and from the root found, cut off 
ne 


Aways to the right-hand ſo many places as there were points 
wer the ſaid Decimal annexed, which places ſo cut off will be 
he fractional part of the root, and thoſe remaining on the 
it-hand ſhall be the Integers of the root: So the Cube-root 
if 23 is 1.334, and ſomewhat more. | | 

481. A quadrate or ſquare number multiplied by itſelf pro- 
uces a biquadrate number: So 4 multiplied by itſelf produces 
de biquadrate 16. Therefore if a number be p , and 
he biquadrate-root of it is required, firſt extract the quadrate 
Ir ſquare · root of the ſaid given number, and then extract the 
uare- root of that root for the biquadrate-root ſought, Thus 
20730 be a number propounded, the biquadrate-reot thereof 
il be found 12: For the Square-root of 207 36 is 144, and 
 dquare-root of 144 is 12. When the given number has 
ot a perfect biquadrate-rgot, you are to annex quaternaries of 
hers, to wit, either 4, 8, 12, or 16, &c. cyphers, and then 


* Foceed as before; ſo you'll find the root near, whoſe fractio- 

N al part will be a Decimal. Thus the biquadrate · root of 7 
1 | 

the CES» 
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not exceeding 144. 


— CabRooe 


No 


| qu. Root. Cub Root 


8 


11 
12 


13 


is 


21 


27 
31 


35 


; 
31.732051 
, 4\2, @600000 
5.2, 2 


$12, 44949011 


10 


14 
1503 
1604, 000000 


22 
23 
24 
25 
26 


2805 
2915 
3005, 477226 


I, 000000 
I, 414214 


2,045751 
2,$28427 
9a, 0009000 


I, ©00000 
1,2599213 
Iy 442250 
I, 587401 
[> 709970|4 
17121 
1,912933 
2, OCOOOO 
2, 080084 


oy 


3, 162278 
3, 316625 
3404102 
3» 605551 
3» 741057 
872085 
45 123106 
4242641 


1904, 358899 
. 120 


4472136 
4,582576 
4, 6904.16 
45 795532120 
4, 898979 
5, 000000 
55099020 
5, 196152 


1503 
5.38510 65 


55567764 


3205, 050854 
33:5» 
3415» 


144503 
30952 
5, 916080 


2616, 000000 


2,154435 
2, 223980 
2,2894284 
2, 351335 
2,410142ʃ5 
2, 466212 
2, 519842 
2, 571282 
2, 020741 
2, 668402 
2,71 
25758923 
2, 80203 

25843807 
2, 584499 
2,92401 

2, 962496 
3, 000000 
3- 036589 
35072317 
21757 
3, 141381 
3, 174502 


| 


2 
39 
40 


43 
44 


4516, 708204 
466, 782330 


46 


— 


51 
52 


54 
55 


18/56 


5 
57 
58 
59 
60 
61 
62 
63 


65 
66 
67 
68 


3» 207534 


3, 23961270 
35271066071 


3 391927172 


69 


6, 082763 
816, 164414 
6, 244998 
0, 324555 
6, 403124 
6, 480741 
6, 557439 


53 


04 


6,83 250 


3» 301975 
3» 391211 
3» 419952 
3» 448217 
3, 476027 
3» 503398 
3» 530349 
3» 550893 
3, 553048 


6,855655 


6,928203] 


7, 000000 
0:7, 071068 
7, 141428 
75211103 
7, 280110 
2248100 
741619 

77483315 
7 549834 
7»015773 
75681146 
7.745907 
74810250 
7, 874008 
7937254 
8, 00c000 
8, 062258 
8, 124038 
8, 185353 


8, 240211 
8, 306624 
8, 366600 
5 
8, 485281 


3, 608826 
3, 034241 
13» 059306 
„684031 
3» 7084.30 
35732511 
3,7506286 
822963 
02953 
3.925982 
3, 848501 
3870877] 
3» 892996 
3» 914867 
3» 93497 
3.957802 
3» 979057 
43 000000 
4020726 
4, 041240 
4,061548 
4, 081656 
4, 101566 
4, 121285 
4, 140818 


3» 332222 


4,1601068 
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alben The TABLE of Square and Cube Roots continued. 


X*|Squ- Root. | Cub.Root.|N® | Squ. Ro Cub. Rot 


4.77685 
43 79142 
4, 8058 
4, 8202 4 | 


73] 8, 544004 4, 179339 109 10, 44031 
74] 8, 602325 12111 10, 48809 
75 8, 660254] 4,217163}111] 10, 53565 
761 8,717798| 4,235824/112| 10, 58301 
77 8, 774904 4,254321|113] 10, 63075 721556 
888701 4, 272659/114| 10, 67708 
79 88 8194] 4, 290841115] 10, 72381 — — 
80] 8, 9442720 4, 3088700116 10, 77033] 4, 876999 
81] 9, oooooo] 4, 326749117] 10, 81665 4, 890973 
82] 94055385! 4, 3444811118] 10, 86278] 4, 904868 
83] 9, 110434 4, 3620710119 10, 90871 4, 918685 
84, 9,1651510 4, 379579120 10, 954450 4,932424 
851 9.219544 4396830121 T1, 00000] 4, 946088 
86| 9,27 3618; 4,414005|122] 11,04536| 4,959675 
$7] 94327379] 4431047[123] 11,09054| 44973190 
88 9, 380832| 4,447960[124| IT, 135530 4,986631 
89 Js 433981 4,464745]|125| 11, 18034! 5, 000000 
4386833] 4,481405[120] 11,22497] 5,013298 
91] 94539392] 4,497942/127] 11, 26943 5,026526 
92 9, 591063 445143571128] 11, 31371} 5,039684 
9, 043651] 4,53005511291 11935782] 53052774 
949,695 350 4, 5468301130] 11,40175] 5, 065797 
95] 9,7465794 4, 5629031310 11, 445520 8, 078753 
96] 94797959] 4» 5788571132] 11, 48912] 5, 91643 
97 9848858} 48947/3311, 53286 5.104409 
98 9,8994950 4610436134 11, 57584 5, 117230 
99, 9,9498744, 62605501350 11, 61895 5, 129928 
100.10, 000090] 4, 641589136 11, 66190] 5, 142563 
101/10, 04988 233 1371 17, 70470] 5, 155137 
102 3 4 -672330 138] 11, 74734| 5, 10764 
103/I0, 14 687548 139] 11,78983| 5, 180101 
104/10, 19804 2 9/140! 11, 83216 5,192494 
105/10, 24695 | 4,7176941141] 11,87434| 5, 204828 
106|10, 29553 | 4, 7326241142] 11,91638| 5, 217103 
107/10, 34408 | 437474591143} 11,95826| 5,229321 
10810, 39230 | 4, 7622031144] 12, 00000| 5, 241482 
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CHAP, XXXIV. 
The RELATION of NuMBERs in QUANTITY, 


tic enſues, which is worked by numbers, as they 
are conſidered — have 2 one to another. 2 

484. This Relation $ in quantity, or quality. 

485. Relation in quantity is the reference or refed, that 
the numbers themſelves have one to another : As when the 
1 between 6 and 2, or 2 and 6; 5 and 3, or 
3 and 5. 
486. Here the terms or numbers propoſed are always two, 
of which the firſt is called the Antecedent, and the other the 
Conſequent: So. in the firſt Example, 6 is the Antecedent, and | 
2 the Conſequent: And in the ſecond, 2 is the Antecedent, WW a 


* 


*I far ſingle Arithmetic; Comparative Arithme- 


and 6 the Conſequent. 
487. Relation in quantity conſiſts either in the difference, or Wil :. 
elſe in the ratio or reaſon that is found between the terms 
. propounded. er t 
488. The Difference of two numbers is the remainder let WW v 
after Subtraction of the leſs out of the greater: So 6 and 2 be- WW is 
ing the terms given, 4 is the difference between them; for it WW in 
you ſubtract 2 from 6, the remainder is 4. re 
489. The Ratio or reaſon between two numbers is the Quo- 
tient of the Antecedent divided by the Conſequent : So if it be C 
demanded what ratio or reaſon 6 has to 2, I anſwer trp': Wl 
reaſon: For if you divide 6 the Antecedent, by 2 the Conk- 
2 the Quotient is 3; 2 being contained juſt 3 times in 6. Wiſs 
n like manner, there is a ſubtriple reaſon between 2 and 6; s. 
for if you divide 2 by 6, the Quotient is z, or (which is all 
one) 4; becauſe 6 being not once found in 2, there remains 2 Wil C: 
for the Numerator, 6 the Diviſor being the Denominator of Wl i 


. the Fraction produced in the Quotient, by Art. 255. Pa 

| 490. This Ratio or reaſon of numbers is either equal Wi 6 
unequal, 2 

491. Equal reaſon is the relation that equal numbers have de. 

to one another: As 5 to 5, 0 to 6, 7 to 7, Ec. tl 


492. Here the one being divided by the other, the Quotient cor 
is always an unit: For if it be demanded how often 5 15 1 5» , 
the anſwer is 1. * | 

493- Wy © 
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. Unequal reaſon is the relation that unequal numbers 
— . —ů— Tay and this either of the greater to the leſs, 
or of the leſs to the greater. | | 
494. Unequal reafon of the greater to the leſs, is when the 
| geater term is Antecedent; As of 6 to 2, 5 to 3, and the 
e | 


495. Here the Quotient of the Antecedent divided by the 
equent is always greater than an unit: S0 6 divided by 
2, the Quotient is 3, and 5 divided by 3, the Quotient 


ne· 
* l 
bh | 
. Unequal reaſon of the leſs to the greater, is when the 
hat 1 n is Antecedent: As of 2 to 6, 3 to 5, 2 
the 
, Or 


497. Here the Quotient of the Antecedent divided by. the 
Conſequent is always leſs than an unit : So 2 divided by 6, 
the Quotient is 2, or 3; and 3 divided by 5, the Quotient 

wo, Bl i 

the 66 Each of theſe kinds of unequal reaſon is again ſubdi- 
and rided into five other forts or varieties, of which the three firſt 
ent, WW ze fimple, and the other two are mixt. 

499. The ſimple kinds of unequal reaſon are, 1. Manifold. 

, or Wl Superparticular. 3. Superpartient. | 
um 500. Manifold Reaſon of the greater to the leſs, is, when 
the Conſequent is contained in the Antecedent divers times 
leſt I without any part remaining: As 4 to 2, 8 to 4, 16 to 8, which 
be- ss alſo called double reaſon, becauſe the leſs is contained twice 
or if WW in the greater; ſo 6 to 2 is triple reaſon, 8 to 2 is fourfold 
jaſon, Cc. | | 
501. Here the Quotient of the Antecedent divided by the 
Conſequent is always a whole number : So 8 divided by 2, the 


riple WY Quotient is 4. 

onſe- 502. The oppoſite of this kind, viz. of the leſs to the greater, 
in b. 5 termed Submanifold : Examples hereof are 2 to 4, 4 to 8, 
I 6; % 16, Sc. Likewiſe 2 to 6, 2 to 8, 2 to 10, Oc. 


503. Superparticular is, when the Antecedent contains the 
Conſequent once, and beſides an Aliquot part of the Con- 
quent ; that is, an half, a third, a fourth, or a fifth 
pat, Cc. of the Conſequent ; as 3 to 2, 4 to 3, 5. to 4, 
bto5, and the like; here 3 divided by 2, the Quotient is 1 , 
and 4 being divided by 3, the Quotient is 13. In like man- 
ter, 5 divided by 4, the Quotient is 1 4, and 6 divided by 5, 
the Quotient is 1; therefore I ſay 2 and half 2 (that is 1) 
conſtitute 3: So likewiſe 3 and one third part of 3 (viz. 1.) 
make 4, and ſo of the reſt. 

504. Here the Quotient of the Antecedent divided by the 

onſequent is a migt number, whoſe whole part, as 05 the 
| 3 Numerator 
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Numerator of the Fraction annexed, is always an unit: As is 
obſervable in the Examples laſt-mentioned. 

do. The oppoſite reaſon of this kind is Subſuperparticular, 
2 2 to 3, 3 to 4, 4 to 5, 5 to 6, &c. 

506. Superpartient is, when the Antecedent contains the 
Conſequent once, and beſides ſeveral parts of the Conſequent: 
As 510 3 7 to 5, 7 to 4, 8 to 5, gtos, 11 to 7, Sc. here 
5 divided by 3, the Quotient is 13, and therefore 5 contains 
FN and 3 of 3; for 3 and two thirds of 3, (viz. 2.) con- 

itute 5, 

* "= the Quotient of the Antecedent - divided by the 
Conſequent is a mixt number, whoſe whole part being an 
unit, has always for the Numerator of the Fraction annexed 
to it a number compoſed of more units than x : So the com- 
parifon being made between 5 and 3, and 5 the Antecedent 
being divided by 3 the Conſequent, the Quotient is 1 4. | 

508. The oppoſite of this reaſon is Subſuperpartient: Ex- 
amples hereof are 3 to 5, 5 to 7, 4 to 7, 5 to 8, 5 to q, 

7 to 11, and the like. a 

509. The mixt kind of unequal reaſons are Manifold Super- 5 
particular, and Manifold Superpartient. 

510. Manifold Superparticular reaſon is, when the Antece- ˖ 
dent contains the Conſequent divers times, and beſides an 
aliquot part of the Conſequent; as 5 to 2, 10 to 3, 17 to 4 2 
21 to 5, and the like. , 

511. Here the Quotient of the Antecedent divided by the $ 

/ 
t 


Conſequent, is a mixt number, whoſe whole part conliſting 
of more units than one, has always an unit for the Numera- 
tor of the Fraction annexed to it; ſo 5 divided by 2, the 
Quotient is 24, and 21 divided by 5, the Quotient is 43. 


512. The oppolite of this reaſon, is Submanifold Superpar- 8 
ticular; as 2 to 5, 2 to 7, 3 to 7, 4tog, Ec. n 
513. Manitold Superpartient is, when the Antecedent con- d 
tains the Conſequent ſeveral times, and beſides, divers parts of th 
the Conſequent ; as 8 to 3, 17 to 5, 19 to 4, 28 to 5, Cc. 4 
514. Here the-Quotient of the Antecedent, divided by the 9 

Conſequent, is a mixt number, whoſe whole part, as alſo the 
Numerator of the Fraction annexed to it, is always a number 9 
compoſed of more units than one: So 8 divided by 3, tit 1 
Quotient is 27, and 28 divided by 5, the Quotient is 53. to 
$15. The oppoſite here is Submanifold Superpartient z 23 2 
to 8, 5 to 17, 4 to 19, 5 to 28, and the like. w 
14 


Theſe are the ſeveral kinds or varieties of the ratios, or rt 
ſons that are found amongſt numbers; ſo that no two numbers 
3 whatſoevel 
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whatſoever can be named, but the ratio or reaſon between 
them is comprehended under one of theſe five kinds. | 


ed 


_ WW * 
6 a . 


C HAP. XXXV. 


The Relation of Numbers in Quality, viz. Arithme- 
tical and Geometrical Proportion. 


$16, 1 in Quality (otherwiſe called Proportion) 

is either the reference or reſpect that the reaſons of 
numbers have one to another; or elſe, which the differences 
of numbers have one to another. 

517. Therefore here the terms propoſed 4 always to be 
more than two; for otherwiſe there cannot a compariſon 
of reaſons or differences in the plural number. 

| 51 8. This proportion is either Arithmetical, or Geome- 
tical, 

519. Arithmetical Proportion is, when ſeveral numbers differ 
according to an equal difference, as 2, 4, 6, 8, 10, &c. here 
21s the common difference between 2 and 4, 4 and 6, 6 and 
5, 8 and 10, Oc. alſo 1, 2, 3, 4» 5» 6, 7, 8, &c. differ by 
Arithmetical proportion, 1 being the common difference be- 
tween them. 

me Arithmetical proportion is either continued or inter- 
rupted, | 1 . "=> 
521. Arithmetical proportion continued, is, when divers 
numbers are linked together by a continual progreſſion of equal 
liferences, . Such are the Examples laſt propounded, as alſo 
theſe 1, 3, 5, 7, 9, 11, 13, Ce. And 100000, 200000, 
— 400000, Cc. This is alſo called Arithmetical pro- 
greſſion. | 

522. Arithmetical proportion interrupted, is, when the pro- 
greſnon is diſcontinued : As in theſe numbers, 2, 4, 8, 10; 
here 2 and 4 being compared with 8 and 10, differ according 
to Arithmetical proportion ; but ſo do not 4 and 8 differ ; for 
2 is the common difference betwixt 2 and 4, 8 and 10; 
whereas the difference betwixt 4 and 8 is 4. In like manner 8, 
1% 17, 23, differ by Arithmetical proportion interrupted. 

523. Arithmetical proportion may be continued either up- 
wards or downwards. 


524. 
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524. Upwards, when the terms of the progreſſion inereaſe, 
as theſe, 2, 4, ©, 8, 10, 12, c. or theſe 1, 2, 3, 4, 5, 6, &c, 
And this laſt rank is more particularly termed Natural Pro- 

on. 

2 5. Here, when the firſt term is alſo the common difference 
of the terms, the laſt term being divided by the number of the 
terms, the Quotient will give. you the term of the rank: 
Again, in this caſe, the firſt term multiplied by the number 
of the terms produces the laſt term: So this rank 3, 6, 9, 12, 
15, 18, 21, being propoſed, in which 3 is both the firſt term, 
and alſo the common difference of the terms; I fay 21, the 
Jaſt term being divided by 7 the number of the terms, the 
Quotient is 3 . firſt term; contrariwiſe the firſt term mul- 
tiplied by 7 produces 21 the laſt term. 

526. Arithmetical proportion continued downwards, is, when 
the terms of the progreſſion decreaſe: Such as are 35, 32, 29z 
26, 23, 20: And 40, 35, 30, 25, 20, 15, 10, 5. : 

527, Here, when the laſt term is alſo the common difference 
of the terms, the firſt term being divided by the number of 
the terms, the Quotient will give you the laſt term: Again, 
the laſt term, multiplied by the number of the terms, produces 
the firſt term of the rank. 

For Example, This rank 40, 35, 30, 25, 20, 15, 10, 5, be- 
ing propoſed, in which 5 is both the laſt term, and likewiſe 
the common difference of the terms; I ſay 40, the firſt term 
being divided by 8 the number of the terms, the Quotient is 

5 the laſt term: On the other ſide, 5 the laſt term being mul- 
tiplied by 8, the product is 40 the firſt term. 

528. Three numbers being propoſed that differ by Arithme- 
tical proportion continued, the mean being doubled, is equal 
to the ſum of the extremes: So if 5, 6, 7, be given, 6 being 
doubled, is equal to the ſum of 5 and 7, the two extremes. 

529. Four numbers being given, that differ by Arithmetical 
proportion either continued or interrupted, the ſum of the two 


means is equal to the ſum of the two extremes: So 5, 6 7 


8, being given, the ſum of 6 and 7, the two mean numbers, 
is equal to the ſum of 5 and 8, the two extremes; and 8, 14, 
17, and 23, being propounded, the ſum of 14 and 17 being 
added together is equal to the ſum of 8 and 23. | 
530. In an Arithmetical progreſſion, whoſe number of terms 
is odd, the mean term, being doubled, is equal to the ſum of 
any two terms that are equally diſtant therefrom ; ſo if 1. 2. 
3 4. 5. 6. 7.8.9. 10. 11. be propoſed, 6 the mean term being 
— that is 12, is equal to 11 +1=10+2 =9+$ 
c. 
531. 


2 8 . 


Bon . 8 ws 
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531. Hence the ſum of an Arithmetical progreffion, whoſe 
number of terms is odd, will be equal to the mean term mul- 
tplied by the number of the terms: In the above Example, 
the mean term (6) multiplied by (11) the number of terms 
produces (66) the ſum of the progreſſion, NY 

532. Otherwiſe, becauſe half the fum of the greateſt and 
kaſt terms is equal to the mean: Therefore, the progreſſion 
vill be equal to the product of the number of the terms, mul- 
tplied by half the fum of the greateſt and leaſt terms. 


533- In an Arithmetical progreſſion, whoſe number of terms 
k even, the ſum of the two mean terms, is equal to the ſum of 
any two terms equally diſtant from them; ſo if 1. 2. 3. 4. 5. 
b. J. 8. 9. 10. be propoſed, 5 =) 11 the ſum of the two 
mean terms is equal to 10+ 1 =9 + 2=8 +3, Ce. 


534- Hence the ſum of an Arithmetical progreſſion, whoſe 
number of terms is even, will be equal to the product ariſing 
fom multiplying the ſum of the two mean terms by half the 
number of the terms: In the above Example 11 the ſum of 
the two means being multiplied by 5, half the number of the 
terms, produces 55 the ſum of the progreſſion. 


535. Otherwiſe, becauſe the ſum of the greateſt and leaſt 
term is equal to the ſum of the two mean terms; therefore 
the progreſſion will be equal to the product of half the num- 
ber of the terms, multiplied by the ſum of the greateſt and 
kalt terms. 

536. Therefore, by comparing Art. 532. and 535. it will 
2 that the n t any Arit ah ode © will be 
equal to half the product, made by multiplying the ſum of the 
reateſt and leaſt terms, by the number of the terms: Fer 
Gents, 9 terms of the progreffion I, 3s 5» 7» 9 11, 13, 15» 


IT17X9_ = 18 9 = 9X9 = Fx. 
2 2 


Vn is equal to 


5. If from the number of the terms of an Arithmetical 
hogreſſion, unity be ſubtracted, and the remainder be multi- 
pled by the common difference of the terms, the product will 
le the difference between the greateſt and leaſt term. 

This will appear from the generation of the progreſſion z 
poſing 6 were the firſt term, and 2 the common dif- 
erence, | 


Then, 
1 2 
*, 


14 
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Then, to the firſt term 6 
Adding the common difference 2 6 
Makes the ſecond term 8 f 6 
To which add the common difference 2 5 
Makes the third term | 10 of 
To which add the common difference 2 - 
Makes the fourth term 12 Ce. | 
Where it is evident, that the common difference is added WM: 
as often as the number of terms leſs 1. uni 


538. Hence, if to the leaſt term be added the product of I, ; 
the common difference by the number of terms leſs 1 ; the ſun WW” 
ariſing will be the greateſt term; and, on the contrary, if th: WW" 
ſaid product be ſubtracted from the greateſt term, the remain - 

der will be the leaſt tetm. | 
For Example, In the progreſſion 3, 5, 7, 9, 11, 13, conſiſt- 
ing of 6 terms; 5, the number of the terms leſs 1, being mul- 
tiplied by 2, the common difference of the terms, produces 10, 


the difference between 3 and 13, the leaſt and greateſt terms; 15 
and therefore 3 + 10= 13, and 13 — 10 = 3. cou 

539. Hence, the ſum of an Arithmetical progreſſion will be 5 
equal to half the product of the common difference, numbe 5 
of the terms, and number of the terms leſs 1, multiplied con-. 5 
tinually ; and added to the product of the leaſt term and nume 
ber of the terms; or ſubtracted from the product offi great" d 
term, and number of the terms. * = 

For by Art. 536. the ſum of the progreſſion is equal to hal * 
the product, made by multiplying the eſt and leaſt term 

the number of the terms; and the above will appear to E 
half the ſaid product from Art. 538. $4 

For Example, The ſum of the Arithmetical progreſſions 
whoſe leaſt term is 3, common difference 2, and number oſs 1: 
I  TLINEH 5+ 3X6 = PF +18 =o b eq 
And the ſum of the Arithmetical progreſſion whoſe great 54 
term is 13, common difference 2, and number of terms H 
will be 6X 13—z3X2 X6x5=78—%P= 48. U qu 

540. When numbers have the ſame or an equal ratio i 5. 
reaſon, they are ſaid to be in Geometrical proportion: Thug: 
37 6, 12, 24, 48, &c. are numbers in Geometrical propos kn 
tion; each Antecedent being to its Conſequent in proportaꝶ; va 
as the two firſt terms 3 and 6, viz. as 1 to 2. lat | 

541. Geometrical proportion is either continued or inte! Th 


rupted. 


54 
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542. Geometrical proportion continued, otherwiſe called 
Geometrical progreſſion, is when every Antecedent and its 
Conſequent have the ſame ratio or reaſon as in the Example 
quoted in Art. 540. 3, 6, 12, 24, 48, Cc. each Antecedent 
containing its Conſequent twice. Note, The number (2) by 
yhich the progreſſion is continued, is called the ratio of the 

on. ä 

543. Hence, in a Geometrical progreſſion, each Antecedent 
io its Conſequent, as the. firſt term is to the ſecond, or as 
ity is to the ratio of the progrefſion. 

Note, All the numbers, comprehended between the firſt and 
aft, are called mean proportionals; ſo 6, 12, 24, are three 
nean proportionals between 3 and 48. | 

544. Geometrical proportion interrupted, is, when the 
refſion of like reaſon is diſcontinued, in ſuch ſort, that the 
U- bur numbers being given, the like reaſon is not found between 
nude ſecond and third, that is between the firſt and ſecond, 
and the third and fourth; of this ſort are tbeſe numbers 2, 4, 
16, 323 here, as 2 is to 4, ſo is 16 to 32; for they differ by 
double reaſon ; but as 2 is to 4, ſo is not 4 to 16, for 4 and 
16 differ by fourfold reaſon, 4 being contained 4 times in 
16. 

545. The numbers of Multiplication and Diviſion are pro- 
portional; for in Multiplication, as 1 is to the Multiplier, fo 
s the Multiplicand to the product, or as 1 is to the Multipli- 
rand, ſo is the Multiplier to the product: Again, in Divifion, 
s the Diviſor is to 1, ſo is the Dividend to the Quotient: 
Or, as the Diviſor is to the Dividend, ſo is 1 to the Quo- 
bent, 

546, If the rank of powers in Art. 412. Fiz. 1, 2, 4, 8, 16, 
be. be ſeverally multiplied by the number$, the products 3, 
b, 12, 24, 48, Cc. are a Geometrical progreſſion, whole ratio 


equal to the root of thoſe powers. 


547. Hence a rank of powers is a Geometrical progreſſion, 
and / a Geometrical progreſſion be divided by the firſt term, 
tquotes a rank of powers. 7 | 

548, Hence alſo the leaſt term and ratio of any Geometrical 
Wogreſſion being given, any term (whoſe diſtance from the leaſt 
Hon) may be found; by raiſing the ratio of the progreſſion 
ba power, whoſe index is the given diſtance, and multiplying 
bat power by the firſt term of the progreſſion. 

For Example, The fifth term (48) of the above pr 
(vhoſe diſtance from the firſt term is 4) is equal to (16) the 

KY | fourth 
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find 3 mean proportionals between 2 and 162. * 


1 continued, and 3 x 24=72=6 x 12. 
Xa 
proportion interrupted, and 2 32=64=4 x 16. 
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fourth power of the ratio (2) multiplied ) the firſt tern 
of the progreſſion, for 3X 16248. 4 3) | 
549. But if the greateſt term of the progreſſion be given; 
then divide it by the ſaid power of the ratio, and the 
will be the ie Ana 446 | _ 

For Example, If it be required to find the fifth term of: 
N progreſſion decreaſing, whoſe greateſt term is 162, 

ratio 3. 0 

The diſtance of the terms being 4, raiſe 3 to its 4th power 
81. chen divide 162 the greateſt term, by 81 the power, aud 
the Quotient 2 will be the term required. 

550. Any number of mean proportionals may be found be- 
tween two given numbers, thus: 

Divide the greater of the two numbers by the leſſer, and ex- 
tract that root of the Quotient whoſe Index is greater by unity 
than the number of means required, ſo ſhall the reſult be the 
ratio of the progreſſion ; from which the terms may be made Wl 
by continual Multiplication. Zxample, Let it be required une 


Then will WAL = 757 = 9 = 3 be the ratio. 
And 2 Xx 3=6; 6X3=18; 18X3=54; the means required, 


551. If three numbers be in Geometrical progreſſion, the 
fquare of the mean term is equal to the product of the extream 
terms: For Example, in the three numbers 3. 6. 12; che 
fquare of 6, viz. 36, is equal to the product of 3 and 12. 


552. If four numders be in Geometrical proportion, cither 
continued or interrupted, the product of the two extreams wi 
be equal to the prgguct of the two means. 

Example 1. Themumbers 3. 6. 12. 24. are in Geometricil 


le 2. The numbers 2. 4 :: r6. 32. are in Geometric 


Hence, if, in any 4 numbers, the product of the two er 
treams, is equal to the product of the two means, thoſe nun» Wikis. 
bers are proportionals. T 

553. If 4 numbers 2 : 6 :: 7: 21 are proportionals, that 
proportionality will continue among the numbers that ariſe by 
thoſe changes of them in ſituation and otherwiſe, which follow, 
viz. | | | 

Caſe 1. In Alternation, i. e. if the two extreams, or the tuo Ws 
means ſeverally change places between themſelves. . 


For 
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For Example 2: :: 6: 21 for 221=9X6. 
And 21: 7 :: 6: 2 for21X2=7 X6. 
Caſe 2. In Inverſion, i.e. if at the fame time the two firſt 
id the two laſt change places between themſelves. | 
For Example 6: 2 :: 21: 7 for 6X7 = 221, 
Caſe 3. In Compoſition, i. e. if the firſt and ſecond terms be 
ded together, for a new firſt term ; and the third and fourth 
be added together, for a new third term. 
For Example 2+6 : 6 :: 7-21 : 21. F 
That is 6: 6 £2 28 : 21 for 8XN21=6X28. 
Caſe 4. In Diviſion, i. e. if the difference of the firſt and 
ond terms be made the firſt term ; and the difference of the 
bird and fourth terms be made the third term. | 
For Example 6—2 : 6 :: 21—7 : 21. F | 
That is 4:62: 14 : 21 for 4X21=0X14. 
Caſe 5. In Converſion, i. e. if the ſums or differences, men- 
loned in the two laſt Caſes, be made the ſecond and fourth 
rms, inſtead of the firſt and third. , | 
For Example 2: 2+6 :: 7 : 7-+21 
And 2 :.6—2 :: 7.: 21—7 


That is 2 28 2 4 "26" "os 2X28=8X7. 


And 2:4 : 7 : 14 for 2XI4=4X7- 
Caſe 6. In Mixtion, i. e. if the ſaid ſums, and differences, 
mixed among the tem. | 
For Example 2+6 : 6—2 :: 7＋21 : 21—7. | 

That is 8:4 > $207 4g 14 for 8 K 14 

| =4X 28. 
$54- The ſucceſſive differences of the terms of a Geometri- 
al progreſſion will form another Geometrical progreſſion, hav- 
the ſame ratio. | 
Examp. 1. In the Geometrical progreſſion 3. 6. 12. 24. 48. 
vc if each Antecedent be ſubtracted from its equent, the 
Manders will be 3. 6. 12. 24. Cc. | ; 
Examp. 2. In the Geometrical progreſſion 2. 6. 18. 54: 162. 
6. &c, whoſe ratio is 3, if each Antecedent be taken from 
5 Conſequent, the remainders will be 4. 12. 36. 108. 324. 
FG in which rank of remainders the ratio is alſo 3. 
555- The ſucceſſive ſums of the terms of a Geometrical pro- 
on, taken two and two, three and three, four and four, 
„vill form other Geometrical progreſſions, having the 
me ratio, For Example, in the progreſſion 1. 2. 4. 8. 16. 
* 64 128. Ec. the ſucceſſive ſums of the terms, taken two 
"Wo, will be 3, 6, 12, 24, 48, 96, 192, &c, W 
| | | e 
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ſive ſums of the terms, taken three and three, will be 7. 14 

28. 56. 112. 224, @c. The ſucceſſive ſums af the terms, 

taken fqur and four, are 15. 30. 60. 120. 240, Cc. In al 

which ranks of ſucceſhve ſums, each Conſequent contains it 

Antecedent twice; that is, each jus nity is to its Conſe- 

Nr Ab the firſt term of the original progrefſion, is te 
2) its ratio. 


556. Hence, let Geomeuical progreſſion conſiſt of ner 
ts terms 3... 

A the ſum of the Antecedents, 

To the ſum of tho Conſequents : 


10 he Kia of the progreſſion. 

$57 Therefore, Art. 

RF the ſum of _—— Ro 

To the difference between the ſums or the 
and Antecedents : | 


fois unity, 


To the Ratio leſs unity. 


558. But the difference between the ſums of the Antece 
— and Canſequents, will be the difference between the | 
and firſt terms; for all the intermediate terms are includet 

in both ſums: And the fum of the Antecedents is the ſum « 


| nnn wanting only the laſt term. 
855 3 —_— hem of the progreſſion leſs the 


ee e eee 
+ terms : 


So is unity, nd { 
Or by Caſe 1 tha; ne 
*. the Nad let . 2 portic 
To unity: 56 
So is the difference of the extreme terms, | 
To the ſum of the progreſſion leſs the laſt term. 
551. Hence, having either the greateſt or leaſt term, 2 
me Ratio of a Geometrical progreſſion, given; the ſum or 1 
tal of any propofed number of terms thereof, may be found! 
the followin be 


"Rule, If the leaſt term of the Jy a be given, find 
ny . by Art. 548. If the great be given, find the | 
Art. 549. Then ſubtrat the leaſt term from the greate 
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ind divide the remainder by the number which is leſs by one 
than the Ratio : Laſtly, to the add the term 
r ä 


ample 1. What is the ſum of 5 terms of a Geometrical 
Fo whoſe leaſt term is 3, and Ratio 27 


or preateſt term of this progreſſion is 48, by Art. 


Hen 48 —3= 45 = the difference of the extremes ; 
CE _ = the Quotient of that difference, 
io leſs unity. 

1 yk wana ſum of the progreſſion 3. 6. 12. 
N. 48. 
Example 2. What is the ſum of 5 terns of a Geometrical 
"Pie i or de 3 and Ratio 3 

e fifth or leaſt term of this progreſſion is 2, by Art. 


Then 162—$= 160= the difference of the extremes 3 


— % gos the Quotient of that difference, Tl 
when divided by the Ratio leſs unity. 25 
1 80+162=242= the ſum of the progreſſion 162. i) 
$4. 18, 6. 2. qi 


62. If there be two Geometrical progreſſions; whoſe Ra- 8 
| pally marry Then, Mt 
As any term of the firſt progreſſion, | bil 
To any term of the fecond : ME 
So is any other term of the firſt, whoſe diſtance from the bl 

former is known, . 
To a term equally, diſtant from the former in the ſecond. FI 
For fnce the Rates are equal, and the diftance the ſame, 
ud ſince by A, | ap can: the reſpectiye terms in each 11 
Foprefſion ne proc by multiplying or dividing by the ſame Ta 
power of the therefore the ſaid terms muſt be in pro- 14 
ation to the numbers, ſo to be multiplied or divided. | 


63. e term of the firſt pro- 


To the leaſt or greateſt term of the ſecond : 
So is the ſum of any number of terms of the 


firſt, 
To the ſum of the like number of terms of 
the ſecond. 
E 
Vanent parts. 


R 2 36864. 


244 Rules of Practice Chap. XXXVI. 


564. Hence, in any Geometrical progreſſion, if the ſum of 
any number of terms be known, the ſum of a like number of 
terms, the firſt of which is ſituated at a given diſtance from 
the firſt term of the former, may be found by the following 
proportion. P51 

As unity, | 
To that power of the Ratio, whoſe index is the given 
diſtance : 

So is the ſum of the given number of terms, | 
To the ſum of a like number of terms, beginning at the 
given diſtance. | - | 

Example. In the Geometrical progreſſion 2. 6. 18. 54. 161, 

486. 1458, Sc. if the ſum 26 of the three firſt terms be 

| gives to find the ſum of three other terms beginning with the 

; then the diſtance of the firſt term from the being 
four, it will be as 1 : 81 — fourth power of the Ratio 3); f 
is 26 to 2106, the ſum of 162, 486 and 1458. | | 


— 
N 


CHAP. XXXVI. 
RuLEs of PRACT1CE by AL1QuoT PARTs, 


aliguoties; for (according to Euclid) an aliquot part 
is ſuch a part of a greater number as being taken (al:qw- 
ties or) certain times, preciſely conſtitutes that greater num- 
ber; ſo 3 is an aliquot part of 12; for 3 taken 4 times, 
exactly makes 12, without any exceſs or defect: In like mas. 
ner, 4 is an aliquot part of 20, becaufe 4 taken 5 times pre- 
ciſely makes 20 ; but 7 is not an aliquot part of 20, for 
taken twice, wants of 20; and being taken thrice, exceeds 20: 
This kind of part laſt mentioned, is by Euclid called pars al 
quanta, of which there will be no uſe in this place. 
566. When the Rule of Three Direct has x or an integs 
for the firſt term, it is commonly called a Rule of Prach 
either from the great uſe and practice of it in common at 
or elſe becauſe queſtions of this nature may be reſolved h 
operations more ſpeedy and practical than thoſe of the Ru 
of Three. | 99 
J 


565. A. Aliquot part takes its name from the Latin word 


— oy to © o o@aaa. 


SS ww = I. Om yt Mm, 0 


— 
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of ; 567. The following numbers of ſhillings are aliquot parts | 
of of a pound, viz. W IT 


m 105. = xt. 26. = © | 
no 55. = Il, Is. = + &. 
45 = 31. ; ; | | h 
568. Any even number of ſhillings is either 2, of a pound 


* {that is 2 ſhillings) or elſe is compoſed of 4,1. (to wit, 25.) 

taken certain times: So 8s. is compoſed of 51. (or 2 
| killings) taken four times: In like manner, 18s. is com- 
te poſed of 10 J. taken 9g times. 


62 569. When the price of 1, or an integer of what name 
e bewer, is 2 ſhillings, the price of as many integers as one will 


the WY of that name is diſcoverable at firſt ſight; to wit, by account- 1 iſ. 
ing ing the double of the figure which ſtands in the firſt place Mt 
"CY {towards the right-hand) of the faid number of integers as A 
7 illings, and the reſt of the ſaid number as pounds: So 345 Ks 
yards at 2 ſhillings the yard will coſt 347. : fi 

| 10s. for the double of 5 is 10, which write Yards by: 
pn down a-part as ſhillings; then eſteemi - 345 of 
the remaining figures towards the left-hand, — # ; 

to wit, 34, as pounds, the anſwer will be Anſw. 341. 105. M} 

341, 10s. This contraction is nothing elſe, _. F 5 8 

- dividing the number of integers, whoſe price is required [ ! 

. 82 Mi 
570. The reaſon of this will be evident if we argue thus, i { 

345 Yares at 205. per yard amount to 3450. ol, 

word ut the given price 25. is 2 th of 205. 0 


pat Therefore 345 yards at 25. per yard will amount to 1 of 
:qut- 345 J. ' ; 


More Examples hereof are theſe : 


02, 


What coſt 2057 at 25. per ox. 


$i” 
Anſwer 205: 14 


— 


—_—J 


| yards. 
What coſt 120 at 25. per yard, 


=: 
Anſwer 12: © 


R 3 es 


246 Rules of Praftice Chap. XXXVI. 


71. When the given price of 1, or an integer, is an 

— of ſhillings 2 than two ſhillings, = 
number of integers, whoſe price is required, by half the given 
number of ſhillings, with this caution, that the double of the 
figure which ariſes, in the firſt place of the product be written 
a-part as ſhillings, and the reſt of the 1 —. as pounds: $0 if 
it be demanded what 218 yards, at 8 f * the yard, amount 
to, the anſwer weill be found 87 J. 4s, For 


J multiply 218 by 4 (which is half 8 the Tard, 
ven number of ſhillings) ſaying 4 times 8 218 
is 32; here the double of 2 G wit, of that 4 
figure which is to poſſeſs the firſt place in the : 
roduct) is 4, which ſet a-part as ſhillings, 34 
— 3 in mind for the three tens : Again, Anſwer 87 : 4 


4 times 1 is 4, which with 3 in mind makes 

7: Laſtly, 4 times 2 makes 8, therefore the anſwer to the 
queſtion is 87“. 45. The reaſon of this contraction is evident 
rom Art. 568, 570. More Examples of this Rule are theſe 
following: | 


What coft 4.36 yards, at 14s. per yard? 
* * 1 


OP 
Anfwer 305 : 4 


What coſt 320 yards, at 18s, per yard! 
9 


ome 


4 + 
Anſwer 288 : © 


1 


8 577 Any odd number of ſhillings is either compoſed of 
+84. (or 25.) and of , (or 15.) or elſe it is compoſed of 
x1. (or 25.) taken certain times, and of 2% J. (or 15.) S0 
35. is compoſed of 25. and 15. Alſo 75. is compoſed of 27 
taken three times, and of 1s. Likewiſe 13s. is compoſed of 
25. taken fix times, and of 15. > 

573. When the given price of 1, or an integer is an odd 
number of gs work for the greateſt even number of 
ſhillings contained in that odd number, according to Art. 571. 
then 5 the odd ſhilling remaining, take % of the number 
of integers whoſe price is required, by Art. 107.) Theſe two 


reſults added together, give che anſwer to the queſtion : 7 


K 3 a-5-4 5 TY 


+- S oi —_— he” af 


7 oo 
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f it be demanded what 2344 ounces, at 135. 
he ounce, will coft, the anſwer will be oy 3 er. 
15234. 125. For ol / 2 ly 2344 by 6, 22344 
{to wit, by half th er, _6 
Lad from 13, 9 " + 
Ings,) there Will te f of 27 8:5. (by Art. 1406: 
— Then taking % of there wil 117; 4 
viſe 1174. 45. whic ap ed to the for- 6; & 
ner product, gives 15230. 17 for the an- Anſ. 1523: 12 
ſyer to the queſtion. 


More Examples of this Rule are theſe following : 
What coſt 345 yards, at 17 f. per yard! 
N Fc 
276: o = 345X 1s 
AG. 5 = 345 * 


T7 - _— 


Anſw. 293: 5 a 
What coſt 739 yarts, at 20. fur yard? 


* 5. 
665: 2 | | 
36 : 19 | 2 


i 


Anſw, 502 : 1 
pot This Example might hare been i crit 


39 yards, at 205. per yard, amount to 7391. os, 


And 739 ditto at 15. per yard, amount 
to 7; thereof ah c 36/. 195, 


Therefore rds, at 195. per yard, amount 

he and of [thoſe nl, amour F 7024. 12 
And by parity of reaſoning, when the given price is 185. 
6% or 5s. per yard, n 
wundere will be the anſwers. _ 


A Queſtions of LA 1 kind may be felved, by uſing 


quot 2 — a po us, in the Tecond Example, ſince 
is compoſed of 19+5+2, it may be performsd as below: 


NA... 345. 
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2345 yards at 205. per yard, amount to 345. 

345 ditto at 10s. amount to 3 of 3451. S 172 © 10 

345 ditto at 5 f. amount to 4 of 3451. —= b 47 

— | 345 ditto at 25. amount to 7g of 3451. = 24 : 10 

Therefore 345 ditto at 175. amount to 2093 5 

| Examp. 2. What coſt 928 yards, at 55. per yard? | 
©. + of 928 = 232/. the anſwer. | 

; | Examp. 3. What coſt 928 yards, at 6s. per yard? 

__. of 928 = 185: 12: = the amount at 45, 

I of 928 = 92: 16 = the amount at 25. 

Therefore  _ 278: 8 = the amount at 6s. 

Note, Since 25, is the 3 of 4s, the amount at 23. might 1 

have been found, by taking the 3 of the amount at 45. 


76. When the price of 1, or an integer, conſiſts of pound 
* ſhillings, firſt multiply the number of integers, whole price 
is required, by the number of pounds in the ſaid given price 
and ſubſcribe the product as pounds; then proceed with the 
ſhillings in the ſaid given price, —_— to Art. 571, & 
and having ſubſcribed that which ariſes under the aforeſaid pre 
duct of pounds, add them all together for the anſwer of the 
queſtion; So, if it be demanded what 328 hundred-weight 
amounts to at 21. 17s. per hundred weight, the anſwer wi 
appear to be 9344, 16s, as by the operation is evident. 
do } C. unt. ö 
| "has _- 

«a 2 * | 2 


wa 41SEC 1 
—— yYa8x2 =056: o 
23328 NK 262: 8 

__ ef -226 16: 9 


More Examples to illuſtrate this Rule, are theſe following: 
What coſt 504 C. wt. at 7. 125. per C. ui. 


1 8 n 
504X 7 = 3528: 0 qu 
504 X76 = 302: 8 — + 2 va 


Anſw. 3830: 8 ON, 


Mop xXXXVI. ) Aliquot Parts. 249 
What coſt 129 C. ur. at 5 J. 75. per C ut. 


34 | 1 
— 10 129 = 945 In 
5 129 = 214 

Wof 129, = 6: 9 


— 


Anſw. 690: 3 


577. Any number of pence under 12 is either an Aliquot 
part of a ſhilling, or elſe compoſed of Aliquot parts thereof; 
ſo 3 pence is an Aliquot part, to wit, + of a ſhilling. Like- 
ail 4 is 4 of 12: But farther, 5 pence is ——— — 2 — 

parts, to wit, of 3 pence, which is + of a ſhilling, 
mid is + of a ſhilling; all which will 1 ap- 
pear by the following Table. 


| Pence Aliquot pars of 3 filing. 
I I (or 1 of, 
14 1 
ln 
3 * 
4 I | 
5 i+s3 | 
6 Z | | 
BY + +3 
8 ++4 
| 9 + +4 
10 i +7 
II 3+3+3 


578. When the given price of 1, or an integer, is an Ali> 
quot part of a ſhilling, divide the number of integers whoſe 
value is required b up. Denominator of ſuch Aliquot part; fo 
will the Quotient be the number of ſhillings that anſwers the 
3 queſtion 3 
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queſtion; which number — (when. there is occaſion) 
may be reduced to pounds by the brief way of dividing by 20: 
So if it be required to know what 2686 ounces at 4 pence the 
ounce amount to; the anſwer will be found 447. 155. 4d. For 
ſince 4d. is an Aliquot part, to wit, 4+ of a fhilling, divide 
2686 by 3, fo will the Quotient be 895 3s. or 8955. 44. which 
' ſhillings being divided by 20, give 444. 155. 4d. for the anſwer 
to the queſtion, as you ſee by the following operation: 


tl. 


2686 


a : uy A I 
20) 89 | 5: 4 =3 of 26865, 
Anw. 44315: 4 
More Examples of this Rule are theſe following ; 
What cot 759 yards, at 6. per yard? 


* 


15 4 8 | 
20) 371 9:6 = K 7495 
Anſw. AK. N 


What coſt 204 yards, at 14 per yard! 
Anſw. 17 5. = 12 of 2045. 


$79, When the given price of an integer is compoſed of 
Ali uot parts of a Shilling, divide the — of — 
- whoſe price is required, by the ſoveral Denominators of the 
Aliquot parts contained in the given number of pence, then 
add the Quogents together, and the ſum will be the number of 
ſhillings which anſwer the queſtion. So if it be demanded 


what 2347 yards of linen cloth will coſt 

at 9d. 2 the anſwer will be found Tard. 
880 05. 3d. For ſince 9d. is compoſed _ 1 4 
of 64. and 3d. to wit, of the Aliquot © * 7 
parts + and of a ſhilling, firſt divide 23479 _ Duan 
by 2, (the Denominator of the Aliquot part p ö 9 


32) ſo n or 11735. * 1 

Again, dividing aid 2347 by 4, (the 1 

Denominator of the other Kiicuot part) 20) w 2 | 9 ; 

there will ariſe 586 4 or 586. q4. which Anf 88: 0:3 

two Quotients being added together give ae 
3 ; , , 


1760s. 


76 
Du 
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1605, 34. or 884, 05, 34. which is the anßwer of the 
Jueſtion. 


CE 


More Examples to jluſtrate this Rule, are theſe ; 
What coſt 782 yards, at 84. per yard ? 


— — 


4. d. 
260 : 8 == ditto, | 


— 


AN = &@ «.- = 


20) 5211 : 4 
' Ns ANY 3 
Anſw. 26: 1:4 


What coſt 540 0%. at 11d. per oz, - 


— 


180 =4 of 405. | 
180 = bh, hin 
135 = 4 of 540%, 


r II 
* 5. 4, 
Anſw. 24:15: © 


180. Or the Work of this Example might ſtand thus, vis. 
| N — tm 27k as. 


| Ty 08 540. — 
And 540 at 14, hays 3 
% . of the ff fornd h 274} = 24 8a 
terefore. 540 yards, at 11 d. per yard, amountT 
dene N 25⁵⁷ 
After the ſame manner, when the given price is 10 d. 9d. or 
4 from the amount at 1 f. ſubtract ſeyerally 4, 2, or + of the 
me; and the remainders will be the anſwers. 


581. Twill be more convenient, in ſome caſes, where the 
nice given is not an Aliquot part of a fhilling, to divide the 
me into two or more ſuch parts, that the firſt may be an Ali- 
ut part of a ſhilling, and the ſecond, &c. Aliquot parts of 
de former: For Example, if the value of 540 yards at 7d. 

hard be required, the fame may be found as follows : 


. S. 8 & 48. 


w So lo oa >4 
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3840 yards, at 124. per yard amount to 27. 
540 ditto, at 6d. amount to 4 { 

that ſum —— 
540 ditto, at 1 d. amount to 3 Fa 
| 50455 of odio Fo 2 $5 
Therefore 540 ditto, at 7d. amount to 151. 151 


= 13, 10, 


582. And when the Price conſiſts of pence and farthings, 
the proceſs may be of the ſame kind: For Example, required 
the value of 540 yards, at 74d. per yard. 5 

540 yards, at 12 d. per yard, 70 2 } 
mount to 7 
540 yards, at 6d. per yard, , ©” 

| amoun to 1 ot 71 15 134. 105. 

540 yards, at 13d. per yard * 

amount to 3 Wa bobs * 3. 7% be 

540 yards, at 4 d. per yard, 

amount to 3; of 31. 75. bd. * 


Therefore 540 yards, at 74 per yard, c 17. 8s, gd 


amount to 


115. 30 


583. When the given price of an integer conſiſts of ſhi 
lings and pence, firſt multiply the number of integers, whoſc 


value is required by the faid given number of ſhillings, ad 
ſubſcribe the product as ſhillings ;. then divide the ſaid number 6 
of integers by the ſeveral Denominators which are correſpon “ 
dent to the Aliquot parts contained in the given number 0 11 
ce, and ſubſcribe the Quotient or 5 : 
ene under the aforeſaid produt ., yards. 
of ſhillings, all which being added to; . 347 
er give the number of ſhillings —— | 
which anſwers the queſtion : So if it . 
be demanded what 347 yards of cloth 7 * 347 = 2429 : 
will coſt at the rate of 75. 104. the 2 of 347 = 173 Bi 
yard, the anſwer will be found 135/. 4of 347 = 115 
185. 2d. For firſt 347 being multi: 
plied by 7 (the given number of ſhil- 20) 27118 : 
Jings,) produces 2429 ſhillings, then Habs pen 
e's, 347 by 2 and 3 feverally, Anſw. 135 : 18: 0 
' (becauſe 10d. is compoſed of ; and LA | to; 
of a ſhilling,) the Quotients will be 19435 and 1153, that "il de 
1735. 6d. and 115s. 8d. Laſtly, the ſum of all is 2716: 2% 5 


or 1350. 185. 24. 
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More Examples of this kind, are theſe: 
What coſt 540 yards, at 17s. 94. per yard? 
72 | | 


What coſt 313 yards, at 14s. 6d. per yard? 


I 
6d - of 
| it 
14 X 313 = 7 195 bg it 
2of 313= 156:6 WT [i 


th 


20) 4538: 8 
. 


884. But if the given price be between one ſhilling and two 
ſhillings, the proceſs may be the ſame as in Art. 578, 579, 
Cc, excepting only, that the value of the given integers at 
1:, per yard, inſtead of being ſeparated from the reſt by a line, 
muſt be added up with the reſt. For Example, required the 
ulue of 540 at Is, 72d. per yard, | 

540 om at Na amount to J. 27 
540 ditto 6d. per amount 3 
̃ 1 
540 ditto 11d. ditto of 13: 10= 3: 7:6 
540 ditto 24. ditto g of 3: 7: 6= 11:3 
Therefore 540 ditto 194 or 15. 73d. amount to 44: 8:9 
Compare this Work with that in Art. 582. 


585. When the price of an integer conſiſts of ſhillings and 
pence, and that ſuch ſhillings and pence ppc conſidered 
© make an Aliquot part of a pound, it will be a briefer way 
b divide the number of integers, whoſe value is required, by - 
de Denominator of ſuch Aliquot part, ſo will the Quotient 
dye the anſwer to the queſtion in pounds, and known parts of 
pound. Thus, if it be demanded what 767 yards coſt, at the 


rate 


— —— 2 —— * 


2 1 ö—— —— ar — * — 


— — 
* 2 — 
— — 


| 
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rate of 6s. 8d. the yard, the anſwer will be found 2551. 13. 
4d. For ſince 6s. 8d. is an Aliquot part, to wit, 4 of a pound, 
divide 767 by 3, ſo there ariſes in the 

| Quotient 2553 0 or 2554 1 . 4d. which 1 


is the anſ Note 6 
That the Al — . — of a pound 3)7 27 (255 © 94 


2 This Rule, are 422 
52 expreſſed in the following 


d. Aliquot parts of a pound. 
3 . 
6 : 80 2 
Þ T 5 | 
12 :$ | 
1 : 8 rs . s 
1 4 * — 
1 : 3 7 - 


586. And indeed every queſtion, wherein the price conſiſt 
of ſhillings and pence, may be ſolved by the Aliquot parts of 
2 pound, and the Aliquot parts of them : For Example, whit 
ooſt 540 yards, at 175. 9d. per yard? . 

540 yards, at 205. per yard, amount to $540l: 


540 ditto, at 108. amount to ; of 5401. = 270 
540 ditto, at 55. amount to of 270 = 135 
540 ditto, at 25, 6d. amount to; il 6 
4 1 bn 
540 ditto, at Os, 3d. amount to F 
of 671. 8 2 


Therefore 540 yards at 176. gd. amount to 479: 5 


— 


$87. Au if the price were 1/. 175. 0 per yard, then dra 
no line under the 540 J. but add it up with the reſt; and 549 
yards, at 11. 171. 94 will amount to 1019/7. 55. 


588. 


— 


8 


= 


(hap. XXXVI. 6y ow Parts. 255 


$8. When the price is — Ae 6 
* ind pence conſt of the —— 

Multiply the uantity by the ſhillings, taking al- 
ways 4A of | pe ge ops, the total of which 
bined by 20, gives the anſwer in pounds. 

Example. Ä 7d. 
or 11. 11 d. per Ell? 


731 ells, at 7s. 7d. 731 ells, at 11s. 11d, 
7 


——c 


170 511 1.) 804 
420 : og 670 : ol 
20) 55413 : 05 210) 871]1 : © 
277 : 03: 05 435 : 11: 01 
58 + omg ys agen} or an integer, conſiſts of 
, ſhillings, and pence, reduce the poun and ſhillings 


ato ſhillings, then according to Art. 583. So 517C. 
it 34 17. 5d. per C. will be found to amount to 2001/7. 
6. 5d. For having reduced 3/. 175. into 775. * 517 
<4 and ſet down the products ; 

pence which is compoſed of the Aliquot parts + —＋ 5 0 a 
killing, take 4 and ; of $17» and ſubſcribe the Quotients or- 
terly under the aforeſaid products: Laſtly, adding all together 
We nent 400245. 5d. or 20017. 45. 5 d. for the anſwer of 


C. 
517 


717x517 = | $999 


4 of 517 = dif 3d. 
t of 517 = 86 : 2 


— 


20) 4002 (4 5 
Anſw. 2001: 4: 5 


256 Rules of Praftice Chap. XXXy1, 


More Examples of this Rule, are theſe following: 
What coſt 108C. at 5. 135. 8d. per C. 


324 
| 113 X 108 108 
108 
3 of 18 36 
H + of 108 = 36 


20) 122 6 
) 4 d. 
Anfr. 613: 16: O 


What coſt 84 C. at 21. 103. 6d. per C. 


wx 5 = 4200 

o = 42 

wg 4 n 4 

20) 44 2 (212: : o Anſw. 


Foo. Queſtions of this kind may alſo be performed, by mul- 
tip — the number of integers, whoſe value is required, by the 
given number of pounds ; and then proceeding according to 
Art. 586. for the ſhillings and pence, 
W 1. What coſt 108 C. wt. at 5. 135. 84. per C. u. 
5 X 108 = 540= the amount at 51. per C. vt. 
2 of 108 = 54 = ditto, at 10s. 
z 3 of 54 = 78 = ditto, ant 26..46 
3 of 18 = I:16= ls, at Os. 4d. 


Therefore 613: 16 = the amount at 51. 135. 84. 7% 
| Examy. 2. What coſt 306 C. wt. at 2/. 125. 44d. per C. wi Wi 
2 * 306 = 612 for 21. | 
z X 306 53 for 10s. Th 
x X 153 = 30:12 for 25. 
3 X30:12= $5: 2 for 4d. 
1 * 5: 2 0:12:09 for 04. 


Therefore 801: 6 : 9 fer 2/. 125. 41d. 
| 591, 
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591. The beſt way of proving the Work of Queſtions in 
ice, is to perform the ſame by another method: Thus 
he firſt example in Art. 590. and the ſecond in Art. 589. mu- 
y prove each other. | 
592. When the price of an Integer is given, and the price 
if many Integers of the ſame name together with or + or 4 
f an Integer is required, the value of thoſe Integers may be 
ir found by ſome of the preceding Rules, and then for the 
ice of 4 of an Integer, take + of the given price of an Inte- 
er; likewiſe for 4 of an Integer, take 4 of the ſaid given price; 
iſo for 4 of an Integer, take the ſum compoſed of + and + of the 
kd given price: So if it be demanded what 134 C. 39u. (to wit, 
„ hundred weight, and 4 of an hundred weight) of ſugar will 
lt at 44. 16s. 3d. per C. the anſwer will be found 6480. 
. 8:4, as by the ſubſequent operation is manifeſt; 


134 C. wt. 3 2. 
4 


tak = wrt 0s 
* to 33:10 = bu, or 700 
" Ada f 2: : Ix for xC. wt, 
| er 4 : oc for ;C. wt, 
wt, Anſwer 648 9 : 84 


$93: Whenever the parts given are ſimilar to any known 
ts of a pound, queſtions of this kind may be then advan- 
rouſly performed, by firſt finding what the given Integer, and 
parts annexed, would amount to, at 1/. for each Integer: 
© inſtance, in the above Example, when 1 C. wt. cots 1/. 
fr. will coſt 1 55. ts 


C.wt. Ju. | J. 5. 
Then 134: 3 at 17. per C. wt. amount to 134: 15 
134: 3 at 41. =4X134:15 539: 0 


134: 3 at 10s. = zof134:15 = 67: 7:6 
134 : 3 at 59. Sof 776 33: 13:9 
134: 3 at If, of 33:13:9= 6:14: 

134 4. 34. of 6:14:9= 1:13: 5x 


Jeeoret34 : 3 at4:10:3 amount to 648: 9 : 5; 


8 | 594. 


591 
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504. But the advantage of this method will be very conſpi- 
euous, in the computing the values of gold and filver plate: 
for in Trey weight the ounce Ayres is the Integer in thoſe 
kinds of 1 is divided into 20 penny-weights, ſo 
that at 1 J. per ox. each penny-weight will be worth 15. Agzin 
the penny-weight being divided into 24 grains, every grain 
wilt be worth an half-penny, and every two grains one penny; 
ſo that the value of the given quantity, at 10. per oz. may be 
wrote down at fight. 


Examp. 1. What coſt 327 0%, 17 P. ib. 20 gr. of gold, u 


T 


31. 175. 6d. per ox T 
nx. p. uu. gr. | 6 0 
Now 327 :'17 : 20 at 1/, per ox. amount to 327: 17:10 
Then for 31. take 3X327:17:10= 983: 13: 6 
10s. 4 of 327:17: 10 163:18:1 

55, 2 f 63:18:11 81: 19: 5 7 

25. 64.3, of 81:19:54 40 : 19: 1... 

Anſwer 1270 112 * 

89 5. There are many perſons who are abſurd enough to prepe * 

as a trial of the Arithmetical Skill of others, the multiplying | 10 

à number of pounds, ſhillings, and pence, by a number of pound, there 

ſhillings, and pence , the reader is therefore defired to take nut — 

that if any ſuch perſon” ſhould propoſe to him the multiplying 17 

3271. 178. 10d. 31. 17s. 6d. that he may proceed as ine d. 


above Example, and give t e anſwer 12701, 118 739. for K adder 
product required. | 


Examp. 2. What coſt 3270%. 17 þ.w. 21 gr. of ſilver, bo 
56. peroz? © | | viſe 
0%. p. w. gr. J. s. d. 0 


Now 327: 17 : 21 at 10, per ox. amount to 327 : 17 : 1% fect 


Therefore for 55. zofit= 81:19: 5 
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C. gu. 1b, ; 
596. What coſt 218 : 3 : 24 at 54. 155. 73d. per d 


10 
115 * 218 —-—2lQ 21 
218 . 
1 109 d. far. 
ot 109 | 27 : : © 
1 of 276. 3d. - 4: 8 2 
I $7: 9:33 
The Quotients 10. | 28 : 10: 31 
0 ariſing for byy 14 16. 14: $5: 14+ 
Art. 592, — f 716. 7: 2: 23+ 
| 3 $< £310 + 


20) 253212 : 3 : 4 + 


Anſw. 1266 : 2 : 3: + 


The Example laſt-mentioned being (of thoſe queſtions which 
Iiinarily happen in trade) one of the hardeſt to be reſolved 
by the Rule of Practice; therefore in order to explain the 
zen operation, you may obſerve, that the price of 218 C. 
3qu. is found after the manner of former Examples; then for 
1416. part of the 2416. in the queſtion, take ; of the price 
0. Likewiſe for 71. take half the price of 1415. and fo 
there yet remains 3 /þ. whoſe price is found by taking 4 of the 
rice of 7 1b, viz. the price of 7/6. being very near 75. 21 d. 
86 f 4d. Multiply 864 by 3, and divide the Quotient by 7, 
b there ariſes 90 or 3s. 1d. very near. Laſtly, all being 
alded 1 the ſum is found to be very near 253225. 35 d. 
ir 1266/, 25. 34d. 3 | 

Mie, That a quarter of a farthing (or Ig of a penny) is the 
malleſt money expreſſed in the Example; and where any thing 
wmles leſs than a quarter of a farthing, it is omitted, but it 1s 
lippoſed to follow this note +, for which ſurpluſages ſome re- 
ſpect ought to be had in adding all together: Now although in 
Rlolving queſtions after this practical manner there will be 
bme error, yet the loſs for the moſt part will be leſs than a far- 
dung, which is inconſiderable. 


597. Althoꝰ queſtions of the laſt- mentioned kind cannot be 
Formed by the method in Art. 593. becauſe the diviſion 
a quatter of an hundred weight into 28 pounds, has nothing 
inilar to it in the ſubdiviſions of a pound Sterling; yet if the 
tunal, equivalent to the * parts of an C. wt. (taken _ 

| 2 8 


[ 


— 
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the Tablet explained in Art. 350. viz. ,75 for the 3 quarters 
and ,2142857 for the 24/6. making together ,9642857) be an- 
nexed to 218 the number of hundred weights, the number 
(218,9642857) ſo ariſing will expreſs, in pounds Sterling and 
decimal parts of a pound Sterling, the value ef 218C. 3 qu, 
2416. at 11. Sterling, per C. wt. and the operation may be 2 
follows: 


| The given Quantity. | 
At 1/7. per hundred weight amounts to 218,964 285) 
For 510. take 5 X 218,9642857 = 10944821408; 


For 145. take 7, thereof =7 X 21,8964286 153, 2750002 
For 1s. take 0 thereof = + of '21,8964286 = 10,9482143 


For 6d. take 4 of 10,9482143 = 54741001 
For 129. take 4 of $5,4741071 = 1, 3685203 
- For 2dl. take z of 1, 3685268 = 0, 2280878 


Then will their ſum be the anſwer = 1266, 1153447 


Which (when the decimal part is reduced to ſhillings and 
pence) is 1266/. 25. 33d. nearly. 


598. When the price of 115. weight is known, and the price 
or value of 1C. (to wit 11276.) is required, the anſwer may 
ſometimes be given more ſpeedily, than by any of the former 
Rules, by this Rule which follows, viz. find the number of 
farthings contained in the given price of 115. weight, then 
take twice that number of ſhillings, and once that number f 
groats, and having added them together, the ſum will give 
tne value of 1 C. to wit, 11216, weight: So if it be demanded 
what 1C. or 112. weight of cheeſe will coſt at the rate 
of 3+ pence the pound weight, the anſwer will be 1/. 105, 

d. | 
For according to the ſaid Rule, the number of farthings con- 
tained in 344d. (the price of 1 pound weight) / 3. 4 
is 13, therefore the double of 13 ſhilllings is — 1: 6:0 
13 groats Make —— — o: 4:4 

Therefore the ſum (which is the price of 1 104 

of 1 C. or 11216. weight) is 8 

The reaſon of this Rule is as follows, if 1/5. weight col 
13 farthings, then 112 /b. muſt neceffarily coſt 112 times 33 
farthings, or (which is the ſame) 13 times 112 * 
13 times 112 farthings, are equal to twice thirteen ſhilling 


together with once thirteen groats ; becauſe 112 farthings art 
compoſed of twice 48 farthings (or two ſhillings) and of 16 
farthings (or one groat;) wherefore the truth of the ſaid Rule 


Anuotber 


is evident. 


e e A XY & 


=, 
— 
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Another Example, When ſugar is at 51 d. the pound weight, 
what is the value of 1 C. (or 1124; weight?) Anſwer 21. 115, 
44, For in is are contained 22 farthings, I. . d. 
therefore the 


ouble of 22.fhillings i a: 4:0 

12 groats make _ - — 0 71 4 
Which added together, give the price of 1 C.) 
or 1121. to wit g . 


599. Here follow the quantities of particular Goods in 
Wholeſale-trade, found in the Book of Rates, with conciſe and 
ready ways of caſting up the ſame, deduced from the ſame 
rinciple with that in Art. 598. 


boo. Goods ſold by ſixſcore to the hundred, are Lamb-ſkins, 
Balings, Balks great, middle, and ſmall ; Clap-boards, Pipe- 
boards, Bow-ſtaves, Cap-ravens, Deal-boards, Spars of all 
forts, Cod, Cole, Ling, and all forts of Stock-fiſh ; with many 
ins of linen, viz. Hamburgh, Sileſia, Iriſh, Mufcovia, Weſt- 
thalia, Hanover, &c. ; 

If the price of one of any of thoſe ſorts of goods be given to 
ind the price of an hun 5 by; 

Rule. Divide the number of farthings contained in the price 
# one by 8, and the Quotient will be the price of 120 in 
punds. - Note, Reckon half a crown for every one that re- 
mains, after Diviſion, 

Example. What coſt 120 ells of Canvas at 55 d. per Ell? 

514. is 22 farthings, and © =27; therefore 120 will coſt 
. and 6 half-crowns, or 2/. 155. 


bor, Goods ſold by the thouſand, are Paſte-boards for Books, 
Tennis-balls, Lemons, Oranges, Teazels, Flanders-paving and 
mu- tiles, Lantern-horns, Barrel-hoops, and Boards; Quilis, 
Lamperns, Squirrel-ſkins, Ox-bones, Yards of Lift, &c. 

lf the price of one of any of thoſe ſorts of goods be given to 
nd the price of a thouſand. 

To as many pounds as there are farthings in the price 

" 1, add the ſame number of ten-pences, ſo the ſum be 
be price of a thouſand, | | 


Example. What coſt a thouſand of Tiles at 3 d. each? 


34. is 12 farthings : Then to 121, 
Add 12 ten-pences = 10 twelve-pences = ol. 105, 
Therefore a thouſand will coſt 11. 105. 


boz. Goods ſold by the great Groſs, containing 12 ſmall 

or 144 dozen, viz. 1 
Buttons of Metal, Glaſs, Thread, Silk or Hair; Beads of 
lu, Box, Glaſs or Wood; Cap-hooks, Cheſs-men; To- 
. 9 3 baceo- 


262 Rules of Practice Chap. XXXVI 
bacco- pipes, Combs of Light or Box-wood, Thread or Silk. 
points, Playing-cards, &c. | | Ed 
If the price of 1 dozen of any of theſe forts of goods be 
given to find the price of a great groſs. | 

Rule. Multiply the farthings contained in the price of 1 
, the product will be the price of a great grol 


in ſhillings. | 

| Example What coſt a great groſs of Buttons, at 859. jr 
82 d. is farthin and 244X737 = 1025. = 51. 21, 
| Therefore a N will alt . , 


603. Goods ſold by the ſmall groſs of 12 dozen, viz, To- 
bacco and 8 Neſt and Tinder-boxes, Buckles © 
fome forts, Waſh-balls, Inkhorns, Bodkins ; ſeveral ſorts 
Knives, Comb-caſes, &c. | 
Goods of this quantity may be caſt up by the laſt preceding 
Rule, ſeeing there are as many particulars in a ſmall groſs, a 
dozens in a great one. | / 


604. Goods fold by the fiveſcore to the hundred, are An- 
notto, Capers, Saflowers, Thrums, Ginger, Cloves, Indico, 
Croſs-bow-thread, Pack-thread, Kids or Goats-hair, Quick- 
filver, Cotton-wool, Engliſpb Hard-wax, Braſs and Latten- 
work, as Chafing-diſhes, And-irons, Laver-cocks, &c. 

If the price of 1 of any of theſe ſorts of goods be given, to 
find the price of an hundred. 

Rule. To twice as many ſhillings as there are farthings | 
the price of one, add once as many pence, fo ſhall the ſun be 
the price of an hundred, 

GS What coſt 100 balls of Pack-thread at 21. ff 
P 241 d. is 10 farthings; then to to X2- = 20s. 
add 1o X11 = 0s. 106 


And an hundred will coſt 205. 104 
605. Queſtions to exerciſe the Rules of Practice. 

8 | | J. 8 
550. 29. 19106. at 42 d. per th, Anſwer 158: 18: 1: 
7108116. at 355. Gd. per C. Anſwer 1126: 10! 1 
67 108. at 164d. per Ib. Anſwer 283 : 12: 5: 
715. 100%. 15.1. at 55, gd. per ox. Anſwer 248 : 0: 9 
319 yards, at 5s. 64. per ell. Anſwer 70: 3: 7; 
4197 yards, at 45. 101 d. Anſwer 101 : 13: 4 
' 474«ar. at 45. 9d. per buſh, Anſwer 89: 6: © 
7-154 yards at 45, logd.” !!! Anſwer 173 4* 3 


5948 
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Jill. . d. 
590%. 11 p. h. 18 gr. at 55. 7d. per ox. Anſwer 16: 12: 8 
3 be 502 1b, of ſilk at 204. per . Anſwer 67 I: 4 
bb groſs at 35. 9d. per denen. Anſwer 148: 16: O 
f 1 56 load of hay at _ per truſs, Anſwer. 151; 4: © 
role 


C HAP. XXXVII, 
Of Taxes and TRT, &c. 


bob. HESE allowances are called beyond ſea, The cour- 
T tefies of London, becauſe not practiſed in any other 
place concerning which obſerve, That, 

. Groſs is the weight of the commodity, 5 that which 
contains it without any deduction. And Tare is an allowance 
for that which contains the commodity, whether it be Bag, 
Barrel, Sack, Frail, &c. and is either, 

1. At fo much per Bag, Barrel, Frail, Cc. 
2. At ſo much per cent. or, ; 
3- By ſo much of the groſs weight, called Invoice Tare. 


bog. When the Tare is ſo much þer bags 2s Almonds ; per 
barrel, as Oil in candy . il, as Raiſins, &c, 
| Rule Multiply the number of the ſaid b \ barrels; frails, 
ogſheads, &c, 2 the allowance of Tare, ich product ſub- 
«7 from the = 4 and {when no Tret is mentioned) the re- 
maindex is neat. 
Example. What is the neat weight of 38 hogſheads of To- 
bacco, weighing groſs 102 : 2 3 17, Tare perhogſhead 70/. 


C. 9. 4 38 
102: 2: 17 
112 2660 


1297 


11407 Groſs 
2660 Tare 


2837 Neat 5 


— — > 
— — 6 ———— ——— 
ax - ** 


84 


| 
| 
| 
| 
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ſuch a part of the groſs muſt be the Tare of the whole, as the 
* 


609. When the Tare is at ſo much per cent. and that, 
An Aliquot part, or parts of the hundred weight; 
As Figs, Almonds, Argol, &c. 14 
Caroteels, and butts of Currants, &c, 1 per Cent, 
Oil in uncertain caſks, Cc. 18 
Rule. Divide the whole groſs by the ſaid part or parts that 
the Tare is of an hundred, gives the Tare of the whole; for 


given Tare is of an hundred, 

Example. What is the neat weight of 15 barrels of Argol, 

groſs C. 51: 2: 18. Tare 14 per cent. which being the $th 
of an hundred, take the 8th of the groſs for Tare. 
G es 

8) 51 : 2: 18 Groſs 

„l 


45 + '© 221 12 Neat. 


Example 2. How many neat hundreds in 18 quarter- rolls of 
Currants, each groſs 8 : 3: 10. Tare 21. per cent. 


C. g. &. | 
8: 3: 10 each 
3 
26: 2: 02 
35. 
14 ;) 159 : O0: 12 l. groſs 
7 3) 
WEI 25: 8 
$2 ar 7 12 
| 29 3: cg: 04 Tare 


129 : I : O2: 12 neat, 


610, But if the Tare is not readily found to be an Aliquet 
part or parts of a hundred. ; 
Rule, Multiply the pounds groſs by the allowance of T 
— the product by 112, the quotient is the Tare of the 
W 0 E. 5 . ; 

Example, What is the neat produce of 12 barrels of pot aſles, 
each groſs 2031. Tare 101. per cent. 4 
3-6, ol hs | 
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203 
I20 = 12 X 10 


ut, — — e 
112) 24360 (217 2436 grofs 
15 196 217: 1 Tare 
he 5 is on: 
0 56 2218 : 2 neat, 
— vl me moe for Tare is not by the hundred, but 
ſs weight, as Sumach in bales or 
fangots — 2 ah, oo lagy- „and Smyrna ſilk, c. ſuch Tare is 


called Invoice are 3 3 of which the Book of Rates in the Table 
of Allowances for Tare, ſays, viz. 


Cyprus and Smyrna flk, 


about or above lb, r6 
Bae? from 300 to — 10 0 ** 5 4 
from 200 downwards 12 


Tobacco from Virginia. 


C. and upwards 1 100 

from 4 to 90 

ST | Lo I 
under 3 hundred 


Example, What is the neat weight of four hogſheads of 
firginia tobacco, weighing groſs and number d? viz, 


Ne. &. 4 Ib. 
27 2:2: 19 70 
5:0: is Tare found] 100 
n: as above. } 80 
10 42 5 | 90 
10 16:0: 3 112) 940 3 
* $20.2 


: 04 neat, and ſo of Silk, &. 
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Alſo Suzar from India. 
In caſks and caniſters, Tio 4 
| Incheſts, and caſks, Se. Thom. Treff 


612. Tret, is an allowance of 40b. per 104, on ſome fort of 
goods, (to the buyer by the merchant) for the Duſt and Waſte 
in them; which when allowed, after you have ſubtracted the 
Tare from the groſs, the remainder is ſubtil, or ſuttle. 

Rub. This ſuttle take out, and divide by 26, becauſe the 

allowance of 416. per 104, is 2g part, and the quote is the T 
which Tret ſubtract from the ſuttle, and the neat remains, 
Example. How many pound neat in 12C. 39. 1216, grof 
Tare 2b. per cent. Tret 4b. per 104? 
Jeb | 


26) 1415 (54 C. 9. bb. of 
_— my fo 
115 ä 12: 3 12 ö 
7 N N 8 112 5 f p s 
W- ; | a 
: —— 8) 1 ſs. ( 
; | of 195 * Da 
: 9 — 5 Bal 
25 + Tare ah 
3 
1415 ſuttle 28 ( 
54 Tret Da 
1361 neat, 


Otherwiſe, to find and deduct Tret. 


Rule. Add 2 cyphers to the ſuttle pounds, which number cl 
vide by 104, and the quote is the neat pounds. | 

Example. What is the neat weight of 4 Bar, of Span 
Tobacco ? containing, Viz, 40 


4 


No G. . 4h, 
+3: 


104) „2525 * r 
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04 
3: 25 (| Tare 14 per cent, 
: © ; os f Tret 4 per 10406, 
122 
3 


613. Cloff, is another allowance of 21þ. weight, to citizens 


of London, on my draught above three hundred weight, on 


ſme goods, as G 


ls, Madder, Sumack, Argol, &c, 


614. Neat, is the pure weight of the commodity, when all 


given allowances are deducted, 


615. As for other allowances not ſq common, as Break, 
» &c. the firſt being generally at fo 22 per Caſk, 
, can have no 


Bale, a 5 Sc. the other ſo much in the whole 
dficul 


ty. 
Example. What is the neat weigh 
C. 19. 1900. Tare 16 3 e Bred 


982 


N 
8 per h 


. 
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616. In Oil the Tare is of two ſorts. 


(1.) On Candy barrels at 291þ, per barrel, 
( 7 On uncertain caſks at 1816, per cent. 

The neat pounds of which are found by the foregoing Rules, 
But to reduce thoſe pounds into gallons ; 


Rule. _—— thoſe pounds neat by 2, the product of which 
divide by 3, and that quote by 5, gives neat gallons, 7 1. : 
making a gallon. | 


* 1 


Example. Oil, groſs 127 C. 39 7 1b, Tare 1810. per cont 50 
How many neat gallong:? * 
* ſam 
C. +4. 5. * 
127 3: 7 be « 
112 thi 
* — wo 6 
1615 the 
* kn 
3 14315 groſs one 
2045 Ex: 
255 £ 
2300 Tare 1 
WES Rs: 4-1 "2 ROOTS 1 
12015 neat pounds w 
- : 
3) 24030 8 
5) 8010 | I n 


1602 gallons. 


P, 


(36905 


C HAP. XXXVIII. 


Cmcerning ExCHANGES of Coins, WE1GHTs, and 
MEASURES, 


b17, HE rate or proportion between Coins, Weights, &c. 

of different kinds being known, either from ſome 
good author, or rather by experience; it will not be difficult, 
to ſuch as underſtand the before-going Rules, to know how to 
exchange a given quantity of one kind, for a quantity of the 
ſame value in another kind: But fince in ſome cafes the 
common manner of working may be much contracted, it will 
be convenient to ſhew the moſt compendious ways to perform 
tus buſineſs, 

618. In ere of things of different kinds, (whether 
they be Coins or Weights, &c.) when two _ of different 
tinds are compared together, the queſtion may be reſolved by 
one ſingle Rule of Three, as will be evident by the ſubſequent 
. an vix. 

Queſt, 1. How many Riders at 21 s. 25d. Sterling the piece, 
vught to be received for 251. 6s. 41d. of Sterling money? 
Anſwer 237 Riders. For the firſt and third terms in the Rule 
if Three, which ariſe from this queſtion, being converted into 
talf-pence, the proportion will be this: 

509 : 1 :: 120633: 237. 

Queſt. 2. If 100 ells of Antwerp make 75 yards of London, 
tow ny 1 of London meaſure will 27 ells of 4ntwerp 
make ? Anſwer 204 yards. 

100: 75 :: 27: 203. 
619. In London, and throughout England, accounts are kept 
n pounds, ſhillings, and pence Sterling, and are caſt up as 
Hemiſh and French money are, by 12 and 20, and the Ex- 
Mange made with all places by pence, i. v. giving ſo many 
— Sterling for the pieces on which the Exchange is made, 

rcept | 5 

. „! and with it in ſhillings and pence, on their 

rea. 

2. Antwerp, Hamburgh, &c. Countries bordering upon 
Flanders and Holland, and with them by the pound of 
205. Sterling. | 

3. Ireland, and the American plantations, by the hundred 
pound, > - 620. 
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| 620. In Tah, 

Genoa, Leghorn, Venice, &c. | 
Sienoa and Leghorn exchange with London by the dollar, 
| | piece of eight; Venice by the ducat. 

Genoa and Leghorn keep their accounts in livres, ſols, ani 
deniers; 5 livres is a piece of eight at Genoa, and 6 at Leghorn, 


k 621. In Spain, þ 
Madrid, Cadiz, Bilboa, &c. Exc 
Exchange alſo by the piece of eight. 


; 622. In P ortugal, | 
Liſbon, and Oporto, &c. 
Exchange on the Milrea, 
623. In France, 
Paris, Lyons, and Rouen. 
Exchange by the Crown, tg 
But keep their accounts in Livres, Sols, and Deniers. 
12 Deniers x Sol, 
12 Sols | make ö 1 Livre. 
3 Livres 1 Crown. 


Antwerp, Bruſſels Amſterdam, Rotterdam, Hamburgh, &c. WM: 
Exchange wi London by ſhillings and pence Flemiſpb. Ac. ro 
counts are in theſe places kept in Flemiſh pounds, ſhillings and 

pence ; by ſome in guilders, ſtivers, and pennicks. The H 
miſh pounds, ſhillings, and pence, are divided as our mone), 
vis. one pound into 20s. and one ſhilling into 124, But, 


0 . Cor 
be 16 Pennicks, Stiver. 
6 Stivers, Flemiſh Shilling. 
20 Stivers, Guilder, 
6 Guilders, one Flemiſh Pound. [he 
30 Stivers, Common Dollar. 
50 Stivers, Specie Dollar. b. 
63 Stivers, : Ducatoon. 65 
625. Italian, Spaniſh, and French Exchange. N a 
Caſe 1. The quantity of Sterling money being given. | 
Take the aliquot parts for the pence of the Exchange * 
out of a pound, dividing the given crowns by thoſe .parts, bb. E 
total of which is the anſwer, as in Art. 586. - — 
Example. How much Sterling muſt I pay here to receme a nuf 
ger ing per ctoun! | 


France 479 crowns, Exchange at 52 d. 


4% 


W. XXXV II. Exchange. 
45. 1 479 crowns. 


4 Ts 95:16 _ 
7:19:8 


„ Or 


103: 15:8 


Franple (2.) How much Sterling for 7439 Fresch crowns 
Exchange, at 55 pence 4 per crown : 


. 4. 7439 
LV © 929 : 17 : 06 33 
1 8 14 619 : 18: 04 De 
$4 I34 : 1955, Of 
„ 
Anſwer 1724: Oo: 10: 4 


5 * — 4 
. : ' | 1 go. => a * — 
* r — — 


Caſe 2. The quantity of Foreign money being. given. 

2 Uſe the univerſal Rule of Proportion, Art. 407. as in 
Example 22. annexed thereto. | 

Example. How many French Crowns muſt I give for 1034 


155. 8d. Sterling: Exchange at $524. Sterling per French. 


Crown ? ; 
FriCr. J. | | 
Conditional terms 1 - il 4 
240 
Correſponding A f 22, For 1031. 155. 8d, = 
: 6227 groats. 
Therefore A 1X0227X240 6227 X4.., 6227 =479 crowns, 


GO 52 52 13 


626. Of Flemiſh and German Exchange. * 

627. 2 To reduce Sterling into Nemiſh pounds, 

Rule. Take the aliquot parts for what the rate of the Ex- 
Gange is above a pound, dividing the given Sterling by the 
laid parts, the total of which, with the given Sterling, is the 
Flemiſh money, as in Art. 587. | 
Example 1. One in Antwerp delivering money by Exch 
for 1 at 35s. 6d. Flemiſh per pound Sterling; how muc 
nult he pay there to receive here 5971. Sterling ? wy os 


» 
* * 


2 105. 


Which Flemiſb money multiply by 6. 
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10. 597 e | $ 
T : 10 | 


„ 
14: 18: 6 Con 


1059: 13 6 
Anſwer J. 1059 : 13: 6 Flemiſh: 


Example. 2. A Merchant at Rotterdam has 2 bill drawn or 


him 1 value of 673“. 16s. 8 d. Sterling, Exchange at 
33s. # Flemiſh per pound Sterling ; how much muſt he pa 63 


there 
tos. 1 673: 16:8 


iii: 77 

| 4 II 
erer | 
Anſwer J. 1123: o1 : 1 3 Flemiſh, 


628. Secondly, To reduce Sterling into Guilders. 


| Rule. Reduce the Sterling to Flemiſh; by the foregoing Rule 


Example. If 3971. 155. Sterling, Exchange at 345. 84 
Flemiſh per pound Sterling, were remitted to Amſterdam ; ho 
many guilders, ftivers, &c, may be received at the ſaid rate 
of Exchange ? 


IOS. 4 397 : I5 
4 5 198: 17: 06 
8 & 79: 11: 00 
13: Os : 02 
689 : o8 : oB 


6 
Guil, Stiv. * 
Anſwer 4136: 12 4136: 12: 00 


629. Thirdly, To reduce Flemiſh pounds into Sterling, ule 
the univerſal Rule of Proportion, as in Caſe 2. Art. 625. 

Example. A Merchant at Bruſſels delivers 5791. 105. Ft 
miſh, Exchange at 35s. 6d. per J. Sterling; how much Ster 
ling muſt be received ? OY | 


$794 
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Sterl. Flats 
Cinditional temm 1 
: 40 0 

bond A 1159 
ponding - 


fore A IX 2 77 _ — = 3261. 97. 6140 


630. But choſe are ready in the uſe of Decimal Fractions; 
uy proceed as follows: 


579k 105. = 579, 53 and 355. 6. 1,775 
Then A 2 326, 4789. See the operations 


1,775) 570, 5000 (326, 47 89 


1 


« 4700 
3550 


11500 
10650 


4 * 8500 
7100 
1400 
1243 
— 
« 157 

142 
— — 


15 


20 5325 : ; 


- FC WET BID as eh be” SO — 
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631 : Fourthly, To reduce Guilders, Stivers, and Pennicks 


into Sterling. = 
Rule. Divide the Guilders, 2 6, which reduces them to 
Flemiſh pounds, and proceed as in Art, 629, and 630. 


632. Of gain or loſs by Exchange. 


Note, That when Exchange is made with Italy, Franc 
Spain, &c. with which, as aforeſaid, London exchanges for ſo 
many pence for their pieces, the gain thereby is fo much the 
more, by how much the courſe of Exchange runs low ; be- 
cauſe it is evident, that I can receive more ducats for 5000 
| when the Exchange is at 53 d. than at 56 per piece. 

But when I remit for Flanders or Holland, with which 
London exchanges on he pound Sterling, the higher the Ex- 
change is above Par, the more we have the advantage of gain; 


for N to reaſon, I may receive mote Flemiſb money for 
' Toool. Sterling, when the Exchange is at 36s. 8 d. than 1 


355. 4d- | 3 


63 


ä (275) 


633. Decimal TABLES for Flemiſh Exchanges, 


at the mo uſual Rates of Exchange. 
” The Value of | The Value of 
o Rate of | ds Ster- pounds Flemiſb 
he Exchan. ing in pounds | in pounds Ster- 
- 5 Flemiſh. ] ling. 
0 — — — | — — 
ch & 6&4. | 
* 3— 1 6. 625 
S x | 1 :6ogrS 6233766 a 
* 2 | 1 6083 1 55217616 
it 3 | 1 +6125 , .. | 36201550 
4 | 1 618 | 6185567 
5 | 1 .6208z | 3 
6 1 625 . * + 915354 
1 62915 613 107 
0 t 63 1 56122449 
9 | 1 6375 . . «: „6106870 
10 | 1 6418 | „6091370 
3. 111 64583 607 5949 
2— 1 65 — ++ 6060606 
x| 1 65418 [5045343 
2 | 1 6583 60301 50 
3| 1 „6625 2915037 
4 ny $440 
$ x 7083 5985037 
41 73 5 5970149 
4 T 67918 5955335 
11 823 5940594 
911 „6878. 3925925 
Io | 1 „6916 5911330 
11 | 1 „69583 . 5896806 
34 „ 5882352 
111 70419 5867970 
2 | 1 783 5853658 
31 +7125 . 5839416 
4 | 1 +716 | 3825242 


1— I? * is PEI 
. 53 DE: — + "SD > 
= * - *. "au 
— en BEE 


— * oy k 
* r 4 — 
* a -— oa « . 
© — — — 
2 - 
- — ' 


3 
3 — 


=_- — — 


we 
— — 


at — 223 
— — — 


— — — 
- a = 
— — 


2 —— 
— © 3 — 


= 2 — 
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Rate of 


Exchan. 


L 
| 
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The Value of | The Value of 
pounds Ster- | Guilders in 
ling in Guild- | pounds Ster- 
ers. | ling. 

9 .6....+ - | 10416666 
9.62757 10389610 
9. 65. 10362694 
9.67 . 10335916 
9779 10309278 
9 725. | «10282775 
925 10256410 
97765 8 
999 * 10204081 
9. 825.. 810178116 
9.88. 10152283 
9875 10126581 
9 9. 10101010 
9.925 40075567 
9 -95 +» 10050250 
9.975 10025061 
I 0.0 * * . «I 9 SEES - 
10.025 « « + « | 09975061 

10.5. '- | ,09950248 
10.075 - | -09925558 
10.1. » | .09900990 
10. 1. | 09876541 
10. 5. 09852216 
10. 17757 . . 09828011 

10. 42. © | 09503921 
I0.225 «+ « « » | «09779951 
10.288. » | .097560097 
10.275 | -09732300 
10. 309708736 


3 


* 


Rate of 
Exchan. 


L 


2 
i 
+ WW 0D » — 


* 


mm OO aw ou 


I” 4 


3 
5 % 
— 
\O 
— 


Flemiſh, 


| The Value of 
pounds Ster- 
ling in pounds 


1 72083 


The Value of 


pounds Fle- 


miſb in pounds 


Sterling. 
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_—_— 


Le — _ — 


5811138 
5797101 
5783132 


5769230 


5755395 
5741628 
5727923 
| 25714285 

57007 12 
. 5687209 
5673758 
360377 
5647058 
5633802 
5620609 
5607476 
5594405 
5581395 
5568445 
5555555 
5542725 
5529954 
557265 
5504587 
5491990 
5479452 
5466970 
5454545 
442176 
5429864 
5417607 


” 


A Decimal Table Chap. XXXVIII, 


The Value of 


Rats F | The Value of 
pounds Sterling | Guilders in 
Exchat. in Guilders. pounds Sterling. 
| | | 
4. d. | } 5 g : 
34 5 | 10-325 .. . « | 09685231 
610.35. + | - -09661835 
7 | 10-375 . + + » | 09638553 
B 10,4. 09615383 
9 10.42. 109592328 
10 10.45 , * 0956 936 
Ix | 10.475 . . 09546538 
g5— | 10:5, + + « 09523808 
I | 10-525 .. .. | .09501186 
2 | 10.55. | .0947868t 
3 | 10.575 * « | 09456263 
& 10.6. 09433961 
8 10.625 - | 09411763 
G6 | 10.65 .. « . 09389671 
7 | IO.675 , . | 09367681 
a 10.7 824 09345793 
91 10.725 * « 09324008 
10 10.7 . | 09302325 
11 10.77 09280741 
26 — | 10. — 99259759 
I 10.825 » » » | 09237875 
2 | l0.85,. ., . | .09216590 
3 | 10-875 . 09195402 
4 | 10-9... + . | 09174311 
5 | 10.925 A0 09153316 
e 09132420 
/ 10.975 + « | 09111616 
8 | 11.0... + , » | «09090909 
' 9 | 11.025 + « | +09070293 
IO | 1.05 ...» +» 09049773 
FI III. 75 09029345 


hy hd 


+» 4 WE Oo oO Sw GG ss =» 


The Value & 
pounds SterL in 


GS 
Sa 
8 
Oo 
= 
= 
= 


Hur HH Hon HH 4 4 AH et Bot 

0 2 
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— Us 

4 

. . 

= = 
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5403405 
5393258 
5381166 


5369127 


3357143 


5345211 


8333333 
5321508 
5399734 
4298013 
5286343 
5274725 
5263157 
5251641 
524017 
522875 
5217391 


279 
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Rate of The Value of | The Value of 
E | pounds Sterling | Guilders in 
xchang: | in Guilders, * | poundsSterling. 
my: 10h + 2 
— III 0 o ooo 
« I 11.125 a8 595 
211.15. 08968610 
311.175 08948545 
4 11.2. 22455. 
5 11.2238. 08908685 
6 11.25 8888888 
4 11.275. 08869180 
| 11.3 8849556 
9 11.325. 08830021 
10 $5-36 > 5. 88 10571 
11 11.375 08791208 
38.— 11. ++ .+ .08771928 
. T | 11.425 08752735 
46 2 |. 11.45... | 8733624 
ACS bn. 11:475.. | 08714596 
| 4 | 8488 8695651 


The ExpTIcATI ON. 


634. The firſt Column ſhews the Rate of the Exchange 

from 325. to 38s. 4d. and is extended no farther ; for a te- 

ation being made of the coin, it is not probable it will ri 
igher, or fall lower than thoſe limitations. 

635. The ſecond Column on the left-hand, ſhews the value 
pf pounds Sterling, expreſſed in pounds Flemiſh, whereby at the 
firſt view, you diſcern what is the amount of 1, 10, 100, 100; 
Se. to ten millions of Sterling, in pounds Flemiſh, at auy d 


the inſerted rates of Exchange: For example, if the Exchange 


is at 35 Ss. 2d. one pound Sterling, being equivalent to one 


pound fifteen ſhillings and two-pence at one view z therefore i; 
appears that 
. . 9. 4, 
104, Sterling makes 17 : 11 : 8 
00 . {Pt 
4009 1758: 6 8 Ce. 


Al 
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All which Flemiſh monies are found in the line againſt the 
id given rate of Exchange: But if the Sterling money, for 
hich the value in pounds Flemiſb is required, conſiſts of odd 
pounds, or hath ſhillings, Cc. annexed ; then multiply the 
Flemiſh money, at the given Exchange, by the ſum in Sterling, 
and the product anſwers the queſtion, us 677. 105. Ster- 
ling, multiplied by 1,758z the Flemiſb money at 35: 2 makes 
1181. 138 9d. Flemiſh. | ; 

636. The third Column on the left-hand page ſhews the 
value or amount of pounds Flemiſd in Sterling, after the fame 
manner as the ſecond ſhews the value ar amount of pounds 


Sterling in Flemiſh money: 


For inſtance, 

At the aforeſaid Exchange of 35s, 2d. I ſee that one pound 
Flemiſh being equivalent to .5687209, or J. 11s. 43d. ] Ster- 
Therefore 10 Flem. makes 5.687209, or 5: 13:9: (ling 

1001. $6.97209 56:17: 6: 
and 1o0 568.7209, or 568: 14: 5 : I near. 

But if your Flemiſh money, the value of which is required in 
Sterling, conſiſts of odd pounds, or hath ſhillings, c. an- 
nexed, multiply the ſame v7 the Sterling, as before directed, 
and the product of ſuch Multiplication anſwers the queſtion; 
ſo if it be required to find how much Sterling for 137 J. 105. 
Flemiſh, Exchange being at 35s. 2d. then 137,5 X, 5687209 
= 78,19912, or 78/. 4.5. Sterling nearly. 

637. The fifth Column, or the ſecond on the left-hand 
page, ſhews the value or amount of pounds Sterling in Guilders, 
or what number of Guilders I ought to receive, or Pays 2 


ny ſum of Sterling, at any of the inſerted rates 


change; 
| | For Example, 

At the aforefaid Exchange of 35 i. 2d. it appears that 10 
Guilders, x1 Stivers, are equivalent to one pound Sterling; 


ne Guild. | Stiu. | J. | , 
i 108: 19 are to 10 
1055 to 100 | Sring | 
10550 to I000 


I the Sterling-money is in odd pounds, or hath ſhillings, 
Sr. annexed, you are to multiply the Guilders correſponding to 
de rate of Exchange by your Sterling ſum, as above directed; 
01321. 10s. Sterling, Exchange at 35s. 2d. will be found 


* make 1397 Guilders, 17 Stivers, 8 Pennicks. £4 


- 


— 


Guilder being worth. 947868 1, or 15, 1044. 
multiply them alſo by the value in Sterling correſponding to 
the rate of Exchange, and the product will anſwer your de- 
2 by. 9478681, amounts to 1324. 10s. Sterling, as above- 


have occaſion to make uſe of more than five or fix : 


doing them, (tho in all cafes performed by one ſingle Multi- 
_ plication) yet even ſums moſt commo 1 * i 


* 
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638. The laft Column ſhews the value of Guilders in 


is Sterling, or how much Sterling I ought to receive, q, 


pay, for any number of Guilders, at any of the ſpecify'd rate; 
of Exchange. | 
So at the aforeſaid rate of Exchange, viz, 385 2d. one 


terling. 
Therefore, 85 
EE 3 
10 make 2 18; 23 5 {ry 
100 9.478681, .-rrr 909: 6: {pvey 
3000 94.78681, or 94 :15: 8; 3Jnex, 
If your Guilders be in odd numbers, or have Stiyers annexed, ts 


Guild. Stiu. Penn. 
So 130% : 17 : 8, Exchange at 35s. 2d. being multi 


Pre- 


Note, The reaſon of the Tables being calculated fo high, is 
that you may be more exact in long ſums, tho you'll ſeldom 


And the dots placed to the right-hand are inſerted for the 
more eaſy and ſafe obſervation of large. even ſums, But if 
the caſting up of odd fums ſhould be thought as troubleſome 
to be effected by theſe Tables, as by the common method 0 


. 


| pening in draw- 
ng and remitting by Exchange, the uſefulneſs of theſe Tables 
be ſufficiently manifeſt. | : 

639. Many queſtions propoſed in Reduction, by perſons in 
the common method of teaching, belong to this place : Some 
of the moſt uſeful follow, and by attending to the manner o 
ſolution of them, the reader may form Rules for other 
caſes. | 

649. To reduce guineas into pounds. 

Rule. To the given number of guineas, add 2 thereof. 
Example. How many pounds in 927 guineas ? 
© ) xs f 927 = 46: 75. 


Anſwer 973“. 7% 


641, 


II Bop. XXXVII. 


S in 


La 5 

To reduce pounds into 155 | 1 
hk From the given pounds ira IT Wed. 1 
Example, How many guineas in 973“. 75. | 


— —ä—ä 


Jof 9734. 75, = 139 : 


— — 

Subtract 4 7 of 1391. IS, = 46 : 7 e er wh, {pts it 

113. 1 

ling | x? Anſwer 927. os. "nl 

642. To reduce moidores at 11. 75. into pounds, 1 

7 Rule, To the given number of moidores add + ad us 1 

enero. 6 a9 
; 19888 Example, How many pounds in 927 moidores? 

de. nne 

3s of 927 9214 


ulti- Anſwer 1251/. 95. 


643. To reduce moidores into guineas. 

Rule, To the given number of moidores add 2 thereof, 
Example, How many 972 in 924 moidores 2 

| 7 of 924 = $ 


—ů—ů— — 


* 


Anſwer 1188 guineas. 


l. To reduce guineas into moidores. 
From the given number of guineas take } thereof, | 
2 moidores in 1188 guineas ? 


— —— 


# of 1188 = 132 


3 of ditto. = 264 


| Anſwer 924 moidores, 


ba. To reduce Portugal pieces of 11, 16s. each to pounds, 
From twice the given number of pieces take 25 thereof. 


. Example. How many pounds in N.. Rees 16s. 


25 = 1850 
1223 3 


| Anſpyer 1665 7 
89 "7M 646. 
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646. To reduce Portugal pieces of 1/. 165, to guineas. 
From twice the given number of pieces take 3 thereof, 
Example. How many guineas in 924. pieces, at 11, 16; 


2X 924 = 18 ſul 
7.9} 1848'= 264 2 

1— lace 
Anſwer 1584 fin 


647. When more than two different Coins, Weights, Mz 
ſures, &c. are compared together, viz. when one kind of Co 
is compared with a ſecond” of another kind; that ſecond wit 
a third; the third with a fourth; the fourth with a fifth, oi" 
two different caſes are ordinarily raiſed from ſuch compariſ 
z. * 

It may be required to know, 1. How many pieces of t 
firſt Coin are equal in value to a given number of pieces of 
laſt Coin. Or, | 

2. How many pieces of the laſt coin are equal in value t 
a given number of pieces of the firſt kind of Coin? 


An Example of the firſt Cafe, 
If 35 ells of Vienna make 24 ells of Lyons; 7 ells of Ly 
5 ells of Antwerp ; and 100 ells of Antwerp 125 ells at Frank 
fort ; how many ells of Vienna are equal to 50 ells at Franifer 
Anſwer 35 ells of Vienna. | 
For the more eaſy underſtanding of the reſolution of 
ueſtion, and others of like nature: Let a repreſent an ell 
Fins. ban ell at Lyons, c an ell at Antwerp, and d an 
at Frankfort; then may the given terms in the queſtion | 
ſtated in the following order. 


354 =- 246 

Suppoſitions 352 8e 

; | 100 C I25d 

The Queſtion 50 4 = 30 

648. This order of placing the ſaid given numbers (or terms 
being obſerved, it appears, that if 35 @ be accounted to ſtan 
in the firſt place; 246 in the ſecond; 35 in the third; 5% 
the fourth; 100 c in the fifth, &c. then all the terms whic 
ſtand in odd places, to wit, in the firſt, third, fifth, and ſeven 
places, will neceſſarily fall under the firſt row or column ont 
left-hand, and all the terms that ſtand in even places, to 1 
in the ſecond, fourth, and fixth places, will fall under the late 
column, | | ” 
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649. Theſe things premiſed, all queſtions which come under 
oſe 1, before-mentioned, may be reſolved by this Rule, v:z. 
Rule 1. Multiply all the given terms that ftand in odd places 
to wit, in the firſt column) according to the Rule of continual 
l{ultiplication, and reſerve the laſt product for a Dividend: 
Join, multiply continually all the terms which ſtand in even 
aces : ſo ſhall the product be a Diviſor, and the Quotient 
ſing from the ſaid Dividend and Diviſar will be the anſwer 
the queſtion. 

650. But inſtead of performing the Multiplications and Divi- 
jon, make uſe of the method in Art. 266. applying it to the 
unbers, as they ſtand on different ſides of the marks of equa- 
%, in the ſame manner as it is there applied to the Nume- 
mor and Denominator of a Fraction. See the above Example 


managed. 
7 3 = #46 $73 
36 OS. 


I = 
net I 4 1ggc = rjgd 3 1 
5 iS ggd = ta 
Therefore 7x5 = 35 the Anſwer, 


bot. The reaſon of this Rule will be manifeſt by ſolving 
te queſtion propounded by three ſingle Rules of Three, 


* 


. - | 5 f bas 5X 
. 2632: eee 3b: 2 
. : 5X 3X 100 
I 5c : "An. a :: IOO: ras 
Z5X3X100 _ . 35X3ZX100X 50 
d : —— LECIIIEES . + ; 4 66 — 
Il 125 AK 50 — © 


Which number at laſt found, to wit, 

35 X JZXIOOX5O | 
| 125X 5 X 24 | 
h the before-mentioned order of placing the terms propoſed 
the queſtion, gives the very Rule before expreſſed in words. 


b52. An Example of the latter of the two caſes before- 


16." 10]b. of Avoirdupoiſe-weight at London be equal to 916. 
with” infterdam; 45 1b. at Amſterdam, to 491. at Bruges ; and 
und . at Bruges, equal to 1161. at Dantzick ; how many 46. 
Dantzict are equal to 11216. of Avoirdupoiſe-weight at 
n? Anſwer 129.92 lb. of Dantzick, | 


rms 
ſtan 
Fe! 
yhic 


ven 


644 
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That the operation may be the more clear, let a ent one 
pound of Avoirdupoiſe-weight ; 6b one Ih. of Amſterdam; c one 
. of Bruges; and d one Ib. of Dantzick z then let the queſtion 
be ſtated after the order in the firſt caſe, vis. 

| | 10 42 = 91 | 
Suppoſitions $5.5 = 49 £ 
984 = II 


The Queſtion 14 1124 


653. Theſe things premiſed, all queſtions which fall under 
Caſe : before-mentioned, may be reſolved by this Rule, viz. 
- Rule 2. Multiply all the given terms which ſtand in even 
aces — in the latter column) by the Rule of continual 
ultiplication, and referve the laſt product for a Dividend: 


Again, multiply continually the reſt of the terms that ſtand in 


d places (to wit in the column) for a Diviſor; ſo ſhall 
the Quotient ariſing be the anſwer of the queſtion. 


654. If the method in Art. 266. be applied to the above 
Example, it may ftand as below: | 


i0a= gb 

5 gb = 146. 
2 32 1164 
d = 1124 


TEN I112 116x112 
Therefore TOX5X2 © 2 a 


the anſwer. 


„ little practice will render the uſe of the letters and 
marks of equality unneceſſary, and will enable the reader to 
write the reſult down, with only a line between the figures 
as in the following Example. | 
A merchant having occaſion to remit 385 J. Sterling to 
Rome, may do the ſame two ways, as follows, viz. He may re- 
mit by the way of Paris, 56 ſhillings Sterling being equal to 
12 French crowns, and 55 French crowns being worth 52 
dollars at Genea ; and 2 Genoa dollars amounting to 3 Roman 
Crowns 3 or ag wn fav: v4 the way of Am/terdam, 20 ſnil- 
lings Sterling, 33 ſhillings Flemi/b; 15 ſhillings Flem!ſ, 
2 rixdollars at &rankfort ; 11 rixdollars at Frantfort, and 
12 Venetian ducats; and 11 Venetian ducats and 12 Roman 
crowns being equal: Now the queſtion is, which way he can 
remit to the beſt advantage? Anſwer, by the way of we N 


=116X 1,12 = 129,92 = 


5 * 


Ch: 
P 


1010 


— — co — EIT 


For by the underwritten operation it appears, that if he re- | 
nits by the way of Paris he will receive 2340 Roman crowns- 
385/. = 7700 ſhillings, 
x4 6 1 6 
4 Ji 13 | 


1+ 3 5 
> De? es n x18 10 
 And6X13X3X10= 2340. 


But if he remits by way of Amſterdam, he will receive but 


ne 
ne 
on 


ict 2010 Roman crowns. 
* 178 33 3 
ual 3 75] 2 
id: mY . 4 
1 as. 42 
ul | fad 35 7 7 
And 2% 3X4X12X7 = 2016. 23 
* 656. Queſtions concerning Exchanges of Coins. / 5 


1. A bill of 200 J. is remitted to Paris by a merchant in 
London: What is the value in French crowns, at 4s. 6d. 
each? Anſwer 888 Crowns ++. 

2. A merchant at London received 100. Sterling, for the 
value paid by his correfpondent, at the rate of 35s. 64. 
Sterling per crown: How many crowns were paid at Paris? 
Anſwer 571 crowns 33. 

3 Admit a bill drawn in Lyons, and payable in London for 
1510 crowns: How much Engliſh money comes it to, the 

and exchange at 554. 4? Anſwer 3464. 16s. 64d. _. 

- 08 4 There are 2000 ducats, at 45. 4d. each, remitted to 

ures London, ta be paid in pounds Sterling: What is the amount? 

Anſwer 433/. 6s. 8d. 
to 5 A bill of 220/. 165. 8d. is drawn from Lenden: What 


re- is the value at Florence, in ducatoons, at 53d. each? 
| to Anſwer 1000 ducatoons, 

520 f 2471. 18s. 44, Sterling be remitted to Frankfort : 
vi lon is the value in Florins, at 59 . Anſwer 1000 
il ns. | 


„„ A far has fold goods, at Cadiz, for 1468 pieces of ; BY 

and eight,” at 45. 61 4. per piece: How much Sterling is the 

man lum? Anſwer 333/. 75. 2d. | 

can J. Being deſirous to remit to my correſpondent at Landon, 

; the ſum of 2000 J. 125. 6d. Flemiſh, to diſpoſe of accord- 

For ug to my order (Exchange at 345. 6d. Flemiſh per pound 
Sterling :} 


— äͤ — — —ET2 
„ 


— __— — ME 
* 
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-- Sterling :) How much money Sterling ſhall I be creditsy 
for? Anſwer 1159“. 155. 714. 


CHAP. XXXIX. 


The Application of the Doctrine of Proportion i 
Queſtions relating to Loſs and Gain, Barter, Fac- 
. torſhip, &c, 


657. (NN Ueſtions relating to Leſt and Gain. 
1. A pareel of goods being bought for 60/. and 
_ for 7 51. what was the rate gain per cent. Anſwer 
251. OY 


For 60: 75:3:100: 125. | 
- 2. Suppoſe I have goods to the value of 4151. 125. 6d. that 
come to a bad market, and know they impair by lying: 
What will they come to, if I am obliged to ſell them at 
the loſs of 12 in the 100? Anſwer 365 l. x55. 
For 100 — 12 = 88 and 100: 88 :: 415,625 : 365;75- g 
3. Bought 18 C. wt. of cheeſe at 28s. per C. wt. which | 
ſell out again at 34d. per ib. What is the profit in the 
Whole? Anſwer 44. 45. 


18 * 28 
For 1: $82 18 : — 


And 1: 278 :: 1X12. DXI0Xu02 = 291, 85. 


__ ; 
4. Having ſold 10 yards of cloth for 47. 167. and there 
gained at the rate of 10 per cent, What was the prime 
colt of 1 yard? Anſwer 8s. 834. 
For 110: 100 :: 4,8 : 4,36 
And 10 : 4426:: 1 : 0,436. Or 
5. Having fold 1 yard of cloth for 115. 64. 1 gained, * 
the rate of 151. per cent. but; had I ſold it for 125. Vf Th 
would oaks rate of gain per cent, Anſwer 204. 
; l. L.. 75 | 
Waere :: 28 : 22 S prime coſt of 1 yard Th 


And (32 =): 22 :: 100: 120. 


2 26 J. 45 N 
if 


* 
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b. A merchant has bought linen cloth at & which, 
proving worſe tharf he expected, he is willing to ſell at 
ſuch a price, that he may loſe preciſely -after the rate of 
- 137. for every 200. that he laid out; the queſtion is to 
know at what price he ought to ſell the ell, that the pro- 
1 1 in the Faid loſs may be obſerved ? Anſw. 10s. 14. 
per ell. | | 
For 20— 1 183 ö 

And 20: 185 :: 11: 10 ff ſhillings; | 

7. If 20016. weight of any commodity coſt 30s. at what 
price muſt 146. weight of that commodity be fold, to gain 
after the rate of 1016, for every 100 laid out? wer 
314 d. ver 1b, weight. | a 

For 100 : 110 :: 30 :: 33 | 
And 100: 33 :: 1: 4,5. (or 3344 

8. A merchant ſells a parcel of jewels, which coſt him 2501. 
ready money, for 559/. payable at the end of 6 months; 
the queſtion is (his ſecurity being ſuppoſed to be good) 
what his gain was worth in ready money, upon rebate 
of intereſt at the rate of 67. for 1004, for a year? Anſw, 
300 J. £ ' - , . . - 

For $59 — 250 = 309 ; 

And 103 : 100 :: 30g : 300. * 

9. Bought 3 oxen for 24. 10. which I ſell again for 27. 
per ſtone ; what 11 three oxen to weigh together, 
the hides and offal being the only clear gain? wer 
245 ſtone, | 

J. fone. J. fene. 

e tt, ©: 490 2. 6s 
10. Suppoſe I buy 28 pieces of ſtuff at 47. iece, and 
ſell = of the 4 at 64, and eight at 5 it whag.rate 
muſt I ſell the reſt, to gain 10 per cent. by the whole? 
Anſw. 21. 65. 5d. 

For 28 pieces at 41. are worth 1127, 
— — 
10 ditto G64, amount to 60 
8 ditto 5. ditto 40 
Therefore 18 pieces were ſold for 1004 | 
But 28 pieces muſt fell for 1231. 47. 

For 100 .- 110 :: 112 : 123,„, 

Therefore 10 pieces muſt fell for 23. 44. 

And 1 piece ditto 24. 6s. 54. 


U 658, 


— —— — 
- — ee Ri nant — - >— — - 
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| ." Barter. Chap/X 
-4 | 244 1 rA. N X 
0 1 , 
U * 


- 1. B delivered 3 hogſheads of brandy at 65. 84. per gallon 
yard? Anſwer 105, 


658. Queſtions relating to Barter. 


to C for 126 yards of cloth, what was the cloth jy 
For © gall.: 41. :: 3 63 gall. : 631. 
And 126 5 2 K pn : =" A 
2. How much ſugar at 84. pb. weight, may be bought f 
20 C. of — at — — 1 We 
1 tage be ee 2 
nnn ee d been 
And : 1 :: 60 : 18600ͥ0 ; .- 
3. C has candles at 6s. per dozen ready money; but | 
barter he will have 6s. 6d. per doz. D has cotton at gc 
er Ib. ready money; what price muſt the cotton be ati 
- - barter; and how much cotton muſt be bartered for 1 
doz. of candles? Anſw. the cotton 93 d. per Ib. in ban 
and 7 C. ut. 16 0b. of cotton muſt be given for 100 do 
of candles. 1 N 
2d, : 584, :: qq : 14. 
Alſo 1doz. : 6s. :: 100 doz.: 30ʃ. 
And d l. : 1b. :: 30l. Zoolb. = 7 C. oqu: 10. 
4. Two merchants barter, A has 20 C. wt. of Cheeſe at 21 
++ - 6d. the C. wt. B has 8 pieces of Jriſb cloth, at 34. 1 
per piece: Whether of them muſt receive money, and be 
much? Anſw. A muſt pay to g 8. 224. 
For 8 pieces at 31. 145. are worth 297. 127. 
And 20 C. wt. at 11. 15. 6d. 21. 105. 
8 e . | Difference 81. 25. 
38. A and B barter, A. has 41 C. of hops at 300, 
| C. wt. for which B gives. him 201. in money, and 
reſt in prunes at 5d. per pound; how many prunes 
B give A, beſide the 204.'? Anſw. 17 C. wt. 3. 40 
For 41 C. wt. at 11, 103. are worth 611. 105. 


9 Deduct 20ʃ. 


* 3 F 

x Remains 41/. 10% 

And .: 140. :: le: 19924b. = 17 C. wt. 34% 
6. A has 100 pieces of ſilks, which are worth but 3. 
piece in ready money, yet he barters them with B 2 
3 piece, and at that rate takes their value of Bn" 
70. ros. per C. which is worth but 6“. 5. 
ready money; the queſtion is to know what quant 


9. 
139 


| wool pays for the ſilks, and which of the two A or B, is 
the gainer, and how much? Anſw. 533C.. of wool pays 
for the filks, and A gains 20/4. by the barter. 
For ''5Þ © * ö gf) r 
And 1:6:: 534 : 320 rr 
80 it is evident, that the true worth of the 'wool which B 
delivered was p20 . for which he received only of A the 
worth of 300 be wh Fra ' e pane 
7. 4 has linen cloth, worth 20 d. an ell, ready money; but, 
in barter he will have 2s. B has broad cloth worth 14.5. 
64. per yard ready money: At what price e the 
broad cloth to be rated in barter ? Anſw. 175. 4d. 31 ,. 
For 20 : 24 :; 174 : 208+ : 


659. Queſtions relating to Factorſhip. 

1. A merchant delivers to his factor 1000. allowing him to 
join to it 304. and values his ſervice worth 40/, what ſhare 
of the gain ought the factor to have? Anſw, 47, parts. 

For 30 + 40 = 70 the faQtor's ſtock, 
ue ME IE, OY > 0 0 OR 
. 100 2. A merchant's real ſtock being 1000. and the factors 
ſervice valued at 200. who received g of the gain; what 
was the factor's real ſtock ? Anſw. 80l. Fm 
For 100 — 20 = 80. mn 4 1641 44 

3. A merchant delivered to his factor 6004. upon condition 

4, that if the factor add to it 250 J. of his own money, and 

5. beſtow his pains in managing the whole ſtock, he ſhould 

— then have + parts of the total gain. The queſtion. is to 

25, know what ſtock the factorꝰ's ſervice was eſtimated at? 

30. Anſwer 1504. | 


and The factor's part of the gain being 2, the merchant m 
runes necefarily have the remainder, which is 4. nized 
. 40 Then 3: 5 :: G : 400 | | 
” 400 — 250 = 150. W 


Tue merchant's real ſtock being 100 J. and the factor bo- 
ing allowed 4 of the gain for his ſervice, what real ſtock 


0: maſt he join to have 3 of the gain? Anſw. 165“. 
36% For : 1 :: 100 : 133; the. whole ſtock. 
ut z. dich the factor's ſervice is 335 pj. 
\BY But 1001. is 4 of 150. — 

| : Therefore 50 — 333 = 161 the factor muſt advance, 


U3 5. 


1 1 1 5 
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5. A merchant delivers to his factor 320“. and permits him 
to add to it 64/. of his own money, to be employed in 
trafficx; and by agreement between them, the factors 
ſervice is eſtimated equivalent to a certain ſtock; which 
is ſuch, that if the total gain be divided proportionably 
According to thoſe three ſtocks; the factor is to receive 
of the total gain, in conſideration of the faid imaginary 
Aock (being the value of his ſervice;) the queſtion is f 
know the full part of the gain belonging to each, and 
what ſtock the factor's ſervice was. valued at? Anſwer 
the merchant 4 of 3% pal, and the factor 4, whoſe ſervice 


is valued at 960. 
Tor 32 T 64 
= tf: 5:34:96 
TY "RE Again, 64 4 | 
* $0 = 
| . 2077 4880 5 47 160: 3 


6560. It will often happen, that the ſolution of queſtjons | 
Fellowſhip may be facilitated by the uſe of Fractions Vg 
or Decimal : For ſince by Art. 159. and 161, the firſt an 
ſecond term are the fame, in every operation of the Rule 0 
Three, that is neceſſary to ſolve the queſtion ; it will follow WW A 
that if the ſecond term be divided by the firſt, the Quotient 5 
ſo obtained, may be uſed. as a common Multiplier to each « | 
the reſpective third terms: Thus, in the ſecond Example © | 


res n and 1 * 48 = 5X4 = 20 4. 
| . Ys x 36 =5X3 =15 
Te X24=$X2=10 | * 
Again, in the following Example, viz. A chapman b | 
ing, owes unto four men the following ſums of money, 1g. | 
g 21: 9:6 His whole efiate is Found co heb 

bs 72: 19 13481. 23. 6d. what mult cad 
* 175 3 : 5 — of the ſame, and vw I 

264 : 17 : 6] | will it be per pound? 

n e | 9. 4 
um 474: 00:0 ; 
— | 10 
th 


' Now 1487. * 6d. = 148, 125; and 2 75 = 3126 
2 4 * Th 
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Then by the method in Art. 396. 3 | 
(21), 98. 3 =) 212475 X3125= 6, 109 61,145. 24. 
( 721. 195. 34. = 72:9 25X,3125=22,8008=22/. 165. od. 
(1141, 135.94, =)114,6875X 23125=35:8399=35 þ 165-916: 
2641, 17 5. 6d. =)264,875 X,3125=82,7733=8 2487 $44. 


148, 1249=148/. 21. 64. 


661. Queſtions relating to Fellowſhip. 


1. Three merchants trading to Virpi nan Joel, gr to the 
value of 800/. Now if 4's ſtock was 12001. Fs 4800!. 
and C's 20001. what fam 6d each man loſe? er 4 
loſt 120}. B 480. C2001. 


2. Four men traded with « flock of Boo! and they EE" 

in two years time twice as much, and 40/4, over: 4's 
ſtock was 140. B's 2601; C's 300 / Idemand D's ſtock 
and what each man gained by trading? Anſw. D's ſtock 
3 and A gain'd 287 4. B 5331. C6151. and D 
2051, 


1 4 B. and Cpu in money together, . 
C put in 851 they gained 63 . of which B took up 210. 
what did and Chin, add Þ and C put in ? 

Anſwer, A gained 12/, and C 30ʃ. 


B- N and. Gat. r bad 
For 105 : 63 :: Þ gm PE 
Alſo 12 : 20 : 35 . 

4. 4, B, 7 Es 2 put in 201, B 
300. e — Ck = ing 
what did 4 and B gain G put in? 

Anſwer 351499 Wh 22 1 119 

in 400 Womit 

For ee n mrogNg 
« 8 > 1 

Then (20430=) 30 r 121. 45 ot 
Laſtly 8: 20 7. 2 40 Cs ſtock. ' 


5. 4, B, and C, put in money together ; I put in 20/. for 
3 months, B put in 304, 3 in 40 
E 7 non they gained 600. enen 


125 gain þ OP NOR 3 e 
Th 40 03. Anſweer 


| | 
| 
— 
[ 294 Intereſt. \ 
| * 
= "i 
| er 
| A, T4 
Außer J B 6j 
. %o 391 ee Ci 
\ P A 6 » CIS, XIE SL 
* or 20K 32 90 * 18. N þ 
£ * £ * A * 


P pes 
2803). (34 55 


S * — - 


| Stony 
but B could not put any lady in till the of May; 
what muſt B then put in, to have an equal ſhare with 4, 


Fior 50X1 
| an 


' = 
* * % + — =: 1 
8 1 


at the year's end? Anſwer 751. 


= 
® 3 


$::c3 Þ 


FEET 
* 


662. JN refolving queſtions concerning Intereſt of Money, 


WI 


of a year; the faid 100 l. is called principal; the time for whic 
the ad 5 x proportign which the 


me year, will be 12 l. viz. 61. due at the firſt year's end, and 
61, due at the ſecond year's end. | 

665. Compound Intereſt is that which ariſes from the prin- 
cal, and alſo from the intereſt thereof, and therefore it is cal» - 
i Intereſt upon Intereſt : - Se if 1004 be lent and forborn 
tree years, and the compound intereſt thereof is to be com- 

after the rate of 64. for 1001, for one „ there will 

vile, befides the ſimple intereſt of the principal for three year, 
de intereſt of 61. (due at the firſt year's end) for two years, 
nd the intereſt of 64. (due at the ſecond year's end) for ons: 
jar following. | 

666. Rebate, or diſcount of money is, when a ſum many 
ke at any time to come, is fatished by the payment of ſo 
nuch preſent money, which if it was put forth at a certain 
me of intereſt for the ſaid time, would become equal to the 
um firſt due: So if 100 l. be due at the end of two years, 
ad is to be ſatisfied by the payment of preſent money upon 
Rebate, after the rate of 6/. per cent. per ann. ſimple intereſt, 
were ought to be ſo much ready money paid, which aſter 
de ſaid rate of intereſt would in two years be augmented. 
b 100, In like manner, if the Rebate or Diſcount were to 
e made after any rate of compound intereſt, ſo much ready 
money ought to be paid, as at ſuch rate of compound in- 
* for the time agreed on, would become equal to the ſum 
be | 


$0l, 
1 4, 


thei 667. In the taking of intereſt, or uſe-money, for the loan 
" fordearance of money lent, reſpe& muſt be had to the rate 

imited by act of parliament, which hath reſtrained all perſons 
rom taking more than 5/. for the intereſt of uſe of 100/. lent 
br a year; but what part of 531. may be taken for the intereſt 
if 100/. lent for half a year, a quarter of a year, a month, 
r any other part of a year, is not expraſſed in the Act: In 
lis caſe, therefore, we muſt obſerve cuſtom and daily prac- 
ice; ſo we ſhall find that-24. 1056. is uſually taken for half 
Lyear's intereſt of 100/. and 25 5. for a quarter of a year, 
&, by which practice, this following analogy (which is the 
Found'or reaſon of the common Rules for computing imple 
Mtereſt) ſeems to be aſſumed for a ſafe expoſition of the Sta- 
lite, #z, that ſuch proportion as the whole year —— to 
anſiſt of 365 days) has to any propounded ſpace of time more 
it leſs than à year, ſuch proportion any intereſt (not exceeds 
ly the rate limited by the Act) for any principal lent for 2 
* ought to have to = ous of —— ſame _ fot 
ume agreed upon: This an g granted, the man- 
r of computing fimple — any principal lent and 
— 4 forborn 
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forborn any time propoſed, will be ſuch as is expreſſed in thy 
a of gain of. 160 principal money forden 
- 668. i or gain of 1000. 
for a year being — intereſt of any other principi 
money for the ſame time may be found out by one ſingle ope- 
ration of the Rule of Three; for as 100/. principal is in pro- 
portion to the intereſt thereof, ſo is any other principal to it 
intereſt: So if it be demanded, what 2701. will gain in a yew, 
at the rate of 5/. for 100/. for one year, the anſwer will by 
found to be 134. 10s, For,  _ _ 
. l. &  &. 40 

100 t'5 :: 270: 1355 (or 13: 10' -: © 
669. A ſecond Example. What is che intereſt of 246/ 
18s. 104, for a year, at the rate of 30. for 100/. for a year! 
Anſw. 71. 8s. 1 OS | | 

This queſtion, and all others wherein the gain of (or allow- 
9 ford 100 integers is concerned, may be anſwered a 

ns en e's | 

* Firft, Multiply 2461. 18s. 104. by 3, after the manner de 
Hvered in 4255 ge write 4. * product which is 
740 I. 16s. 64,” Then divide the ſaid product by 100, in thi 

anner, viz. divide 740 Jr by 100, which is performel 
by cutting off, towards the right-hand, the two laſt places u 


- 


140, fo the Quotient gives 7 pounds, and there will be 2 
mainder of 40 pounds, which 40 pounds reduce into ſhilling 
ſo there wil] ariſe 8005s. to which adding the 165. which ſta 
in the place of ſhillings, the ſum will be 8165. theſe are all 
to be divided by 100 (by cutting off two places as before, | 
the Quotient will give 85. and there will remain 16s. whi 
being reduced to pence, and unto them 6 pence bei 

(to wit, the 6 pence which ſtands in the place of pence) thet 
wil arne 198 pence ; theſe alſo are to be divided by ol 
Brody? cu 


2 
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cutting off two places to the right-hand as before) ſo the Quo- 
tient. gives, 1 penny, and there will remain 98 pence z fo the 
r found to be 74 
. 175 ft 
More E:amples of this Rule are theſe following 
LE in: 4 0 
i 200.7 . 793 + 12+ 's 


TI" OI — — 


TE: 6r «115 6 


—_—_— lt. 


46), | "Cook. 
— g. 112 35 | 
, 12 b 1 bad 8 
low. | 
d u 4. 41 26. 


NT „ 
100: 8 *. An 


1.3 4% . 14. 0 
20 


— 


994 
12 


dir] 28 
650. After the ſame manner may this following queſtion and 


ſuch like be reſolved, viz. when 100 ells of linen-cloth coſts 
jol. 18s. 9d. what is the price of 1 ell? Anſw. 6s. 2d. 


I farth, 
Elk. I. . d. El. 
100 30, 18. 9 
20 


Sill. 61 18 
8 2 


os 25 
4 


— _ 


Farth.t | oo 
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Gyr: When the given gain of (or allowance for) 100 inte- 
ge ef  forne' number of Gn nl wich ſome 

iquot — or parts of à pound; the operatiom will be little dif. 
ent from the laſt- mentioned Examples, as may appear by 
the reſolution of the fubſequent queſtian, vis, what muſt be 
allowed for 2156/1, 135. 44. at the rate of 60. 155. for 100/, 
Anſw. 1451. 11s. 64, thus found. Firſt" multiply the aid 
21561, 1 37 4d. by 6 (the number of pounds in the given al- 
lowance 61. 155.) after the manner of the laſt * and 
ſubſcribe the product which is 129407. under the line; then 

ſince 15s, are equal ts 11. together with 5. take + of 2156“ 
135. 4d. which is 10781, 6s. 8d. likewiſe + of the ſaid 2150“ 
135. 4d. to wit, 5397. Js. 44. and having fubſcribed theſe 
Quotients under the product firſt found, add them all together, 
and find 14557 J. 10s. od. the total product, with which pro- 
ceed as in the former Examples; and ſo at length the Anſwer 


is found to be 145. 115. 64, © Viewdiligently the operation, 
L t *. 1 n 

100: Pr :: 2156. 13. 4 
. e 


— 


es oem — 23 —— — - — 2 
— 


2 12940 0 

1078. 6. 

2 

145 | 57 10 
20 


F 7 
4 


— 


* 


0 

8 
4 
© 


2 8 4 — 12 4 'S 1 11 50 
> + > _ 
: S TCTHIT IA * 


j 
s & 1 
err wt N 


| 14 - 
<< a S * . WP SL 6 | eſo 


7 a | * * 4 ; 
672. By this Rule, Brokage, Commiſſion, Proviſion, Storage, 


urance, &c. are work d, having no teſpect to time. 


Example 1. Unto what comes the Commiſſion of 3501, 17% 
11d. at 2x per cent. 2x | 24% 


I 


| Rl. a 4 


ges 
7% 


359 


| 1) 359 : 17: 11:4 | Iv 2184 
710 %% f ©) 
179: 18: 11: 4 | 
6199: 14: 10: 1 
- mw N 
— — 
19 94 
112 
— 
11138 D 
4 
— 
1155 


Example 2. At 14 ger cont what eomes the Brokage of 1981. 
u 74. to ne 


/ | 


4) 198: 11: 7 
49 : 12:10: 4 
3 1 


2148: 4: 
1 


, 2 | | | 
11 Anſw. 21. gs. 71d. | 

SE | iN 3 

b. b [+ 

2195 if 

"bg 

673, But queſtions of this nature are more conciſely and 4 
readily ke by this . q 


Rule. Divide the given ſum by the aliquot part, that the rate 
of the Commiſſion or Brokage, &c. is of 100/, As for in- 
ſtance, in the laſt Examples. 

Example 1. The Commiſſion being 24 per cent. which is the 
goth part of 200/. Therefore | 

410) 2519. 175. 11d. 4 


— 8 


Anſw. 6: og : 11 24 


2 ů—³ð— 


p x - — 4. 
8 —— — 
— K ˙ — . 


. 
: 
: 
| 
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Example 2. n cent. which is the 8ot 
„ Therefore EN 


8 0) 19 | 8. 118. 74. 


Anſw 2:09:07 :+ 


674. When Time js concerned. 

Ruk. Multiply the principal the intereſt of 1ool. for the 
time required, and the product (itriking off two figures on the 
right-hand) is the anſwer ? 

Example r. What is the intereſt of 4791. 18s. for two 

at annum. 
7 The tere of 100 for two years at 45. per cent. is 9, 
Therefore 


479 : 18 
9. 


43] 19: 02 


3 1 
; 12 — 

. 

28 

ä IC 


3 | 36 Anſw. 43). 035. 094d, 
Example. What is the intereſt of 5714. 15s. for 8 months, 


R — per amum? 
e intereſt of 1000. for 8 months, at 6 per cent. is 4/. 


Therefore 
571 I. 155 


17 | 49 
* 12 
—_ 

4 


31 20 Anſw. 221. 174. 0444. 
| Note, 


_— : 2 


R SES F. &_ 
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Note, If it be for 3 months, at 5 per cent. per ammum, then 
you need only add of the princi > itſelf, working 2s before 
directed, c. . OTE 
675. Since the intereſt of any principal, 


1 


s juſt ſo many ſhillings as it has pounds. Therefore, 
1.) What is 379/. 155. for 12 months, at 5 per cent. 
8 What is 461“. 125. 6d. for 10 months, at 6 per cent. # 


240 370 : 15 210 4116 : 12 : 64. 
Anſw. 18: 19 : 9 Anſw. 20 : 16: 7% 
) What is 4277. 13s. 94. for 20 months, at 3 per cent.? 
130 What is 927. 11s. 3d. for 15 months, at : 3 
210 4217 : 13 : 9 210 9217 1: 3 


Anf. a1: 7: 1 Anſw. 46: 7: 61 


n - 


676, Hence, to find the intereſt of a given principal, for any 


other time, | | 
Rule. Take parts, for the time required, out of the time 
cnt, is ſo many ſhillings, then for 6 months, it is the; 
many ſhillings, or ſo many ſix-pences; and for 4 months the + 
of it, or ſo many groats, as the principal has pounds. 
Example 1. What is & intro of 2791. 115. for 4 months, 
at 5 per cent.? | | 
2]0) 2719 : 11 * 0779 v9 


3) 13: 19: 1 
Anſw. 4 : 13: 2 


Example 2. What is the intereſt of 1971. 115. for 4-months, 
u 6 per cent.? xr 7 ot 


20) 1917 : 11 LED 


tt. Mt. A. — 


5). 9 :17 : 64 | 
Anſw, 1: 19: 6 


Thus if the intereſt of 379/. 155. for 12 months, at's por | 
of ſo 


IS. — — — — 


. — — = 
X » gy -_ o 2 12 
_ —I_—C —  __ _cc-kq_ 


1 
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ry e 3 What i8. 4914 175. 104 for 5 months, at 4 
"= ©" vo) 49ir 17 


3) 24: u je 

Anſw. Ts: * PTY 

— What f 8797 115. 84. for 7 months, at 4 
per cent, ? 


210) 279 8 


— a A 


* . 


r G Je 2) qt 97 Þ 


8 


— 


1 92 


For what odd money is adjoined to the pri, value ey 
A. as 12 d. and leſſer fums in proportion. | i 


677. Intereſt for days. 
To find the exatt number of days between any two given 
times, without any Bock or Table, — — 


This is done by carrying in memory that old diſtich, viz. 


Fial has September, April, June, and November, 
bruary as twenty-eight jp ; all the reſt have thirty-one, 
to this the year contains 365 days; 
—— — nota ng 
To find the number of days between the 7th of June, 1701, 
[wad the 15th of September, 1703; ſay thus, 
* * E of Fave rens the 7th of June 1703, is 3 


3 


139 
two years. 
Prem the 7th of Juno 1703 to the end of the ” 


month is — — 
— 83 
8 which to the I 5h of September, IS — 7 — 
that from the 1701, to the 15 
of September 1703, is — days 80 


Note, That 1 day muſt be added to every 4 years contained 
in the time. For r fourth year, being Leap- year, Februar) 
has then 29 days. 

After this manner may any number of days, even to 3 0 

2 of a day, be exactly and readily diſcovered. Now, 


678. 


- 5 
. * a-«s 


t 4 
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678. If the intereſt of 109/. principal for one whole year, or 
305 days de known, the ſimple intereſt of any other princi- 
pal, for any number of days more or leſs than 365, may be 
ſound” out by the following Rule, vix. + 3 

Multiply theſe three numbers, according to the Rule of con- 
tnyal Multiplication, to wit, the given intereſt of 100 fur 2 
year, the principal, whoſe intereſt is required, and the number 
of days preſcribed, reſerving the laſt product for a Dividend: 
Alſo multiply 365 100, and reſerve this product for a Di- 
viſor : Laſtly, finiſh Diviſion, ſo ſhall the Quotient be the in- 
tereſt or gain ſought. | | 

Note here, — the two e 2 wit - 2 J. and the 
other propounded, are ſuppoſed to be of one and the ſame de- 
— Alſo the intereſt ired will be of the ſame de- 
nomination with the given intereſt of 100/. 

For an Example of this Rule, let it be required to find out 


the intereft of 400. for a week or 1 days, at the rate of 6/, 


for 100 J. for a year, or 365 days: Firſt multiplying theſe three 
numbers 6, 400, and 7 continually (viz. multiplying 6 by 400, 
and the product thence arifing b 7) the laſt product will be 
16800 for a Dividend; alſo multiplying 365 by 100, the pro- 
duct is 36 500 for a Diviſor: Laſtly,.dividing 16800 by 36500 
(after cyphers at pleaſure are added to 16800) the Quotient 
(according to At. 401.) will be diſcovered to be this Decimal 
4602, which is equal to gs. 2d. 17 3 
679. The reaſon of the above-mentioned Rule far the com- 
puting of intereſt for days,. will be manifeſt R followin 
way of ſolving the fame queſtion by two ſingle Rules vf Thee, 


L 100: 6 : 460 2400 


100 13 
| boo 6X400X7 DEA. 050 


680. Or the ſame will appear from the univerſal Rule of 
proportion, Chap. 30. Art. 406. | 
Princip. Inter, Days, ' 
Conditional Terms I00 6 365 
Correſpo _ 400 A 7 
+» Now it is evident that the principal and time produce the 


Therefore A = 400X7X6 .. above. 
305X100 


\ 


de firſt and 
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68x. Hence it appears, that the above directed operation 
may be often contracted by the method in Art. 266. 
682. But the moſt conciſe of computing the intereſt i 
by uſing Decimal Fractions; for Example. if it be required 2 
— 12 of 21561. 135. 3d. for 64 years, at 4:1. pr 
21561. x35. 3d. = 2156,6625 and 431. = 4,5 
2 S * F oor 


— _ „ — 
= 


35822968 
| 979349 | 
Marg... A35 vor 
| | Anſw. 655,0862 = 6551. 14. 81d. 

' 683. And to prevent the trouble of dividing by 2 
computation of intereſt for days, the following Tables have 
been calculated; the firſt term of each of which, is the intereſt 
of 1/. for one day at the given rate; that is, o00 1 36986, the 
firſt number of the Table of 5 per cent. is found from 


488166 the general Rule given in Art. 678, 679, and 


680. And the other numbers are made by Addition; the ſe- 


cond number being the double of the firſt; the third the ſum of 
ſecond, Sc. | 


— . 


* 
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TAB L E S of Simple Intereſt ſerving at any rate 


G 
O 


| 40 


— | 
222 — — — 


: 
— 
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tt 


Aer cen. 


I her cat. 


31 Per cen, 


19000547945 
„0001095 O 
,0001643836 
50002191781 

290027 39726 
40003287671 
20003835610 
-0004383501 
»000493150b| 


„001995 
760164383 5 
7002191708 
„0027397260 
„0032876712 
85376808555 


70049315069 
10054794521 
5185 29205 
0164 

, Mag 3 


z005 
501 


I 
ears. 


Wot 
»04 
„06 
08 
510 
512 
of 

51 


518 


„20 


2 


„00438356165 


530 


2 
„oo 1643 
ah 
400932 87671 
»0004.109509g 
10004931507 
20005753425 
»0000575342 
,0007 397200 
,0008219178 
„0016438356 
0024657534 
„0032876712 
0041095890 
„00493 15068 
50057534246 
0065753425} 
»007 3972003» 
See 
0164383562 
10240575343 


,0075 : 
5015 
0225 


503 
50 

09 
512 
515 
„18 


527 


jo 


; 721 ö 
724 


ges fa x 
„0002876 + 
50003835 16 
„0004794521 
30005753425 
40000712329 
Pop 71233 
,00080301 37 
00095 O41 
* { o82 
100287 [123 
„0038356164 
90047945205 
2 1534247 
712328 
40076712329 
6301370 
„0095 890411 
„0191780822 
50287671233 


,0o875 


„0175 
„02625 


035 
„105 
„140 
175 
„210 
5245 
„280 


315 


230 


8592375 og] 


— — 


X 


— 9 wo 
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501 


1 


,0001095890 
,0002191780 
„0003287671 


„0004383561 


50005479452 
„0006575342 
4000 ; 071232 
„0008767123 
20009903013 
„0010958904 
e 
„0032876712 
„0043835616 
50054794520 
200057 53424 
»0070712.328 
„08767 1232 
„0098630137 
„0109589041 
732977 082 
5032876712 
Months.” 


„2 

503 
Vears. 

04 

„08 

„12 

516 


{ 


41 per cent. 


5 pet cent. 


50001232877 
0002465753 
„0003698630 
„000493 50 
„006164383 
»0007 39725 

2000863013 

0009863012 
50011095899 
50012328767 
0024657534 
„036986301 
„0049315068 
„0061643835 
0073972002 
„0086301369 
„00986301 36 
„0110958904 
50123287671 
0246575342 
0369863013 


501125 


„0225 * 


53375 


5045 
5090 
135 
, 180 
»225 
5270 
315 
30 
405 


450 


» 00027 39726 
20004199589 


40006849315 
20008219178 


„0010958904 
„012328767 
„0013698630 
„0027397 200 
„0041095890 
50054794520 


„0068493150 
„0082191780 


„0095890410 


„0109 589040 
50123287671 
20130986301 
»027 397 2602 
0410958903 
05 
5025 

90375 


505 
510 
515 
520 
525 
530 
35 
540 i 
545 


550 


,0009589041| 


0005479452 


— 


12 


* 


% 


imple Intereſt. 


—_—_— tw. 


o per cent. 


F 7 per cent. | 


8 per cent. 


[9001643836 


400032 7671 
20004931506 
0006575342 
0008219178 
,0009863013 
,0011506849 
,0013150684 
„0014794520 
„0016438356 
„0032876712 
„0049315068 
90065753424 
„0082191781 
„0098630136 
„0115068492 
„013 506848 
0147945206 
„0164383562 
20328767124 
29493150680 
onths. 

615 

503 


„0001917808 
„0003835616 


„0005753424 
5000767 1232 


20009589041 


„0011506849 
0013424657 
50015342405 
ee 
„0019178082 
0038356164 
20057534246 
„00767 12328 
„0095890411 
„0115068492 
0134245574 
50153424656 
„0172602738 
2 
50383561644 
50575342466 
50175 

8835 


1.0525 


507 

14 

521 

528 

35 | 
242 by 
»49 

56 

563 


FFF 


— 


570 


20002191780 
20004383561 
20000575 342 
,00087 7 I22 
20010958904. 
„0013150684 
0015342464 
50017534244 
„0019726026 
„0021917808 
„0043835616 
0065753424 
„0087671232 
,o109589041 
„0131506848 


50175342454 
„0197260273 
50219178082 
„0438356166 
0657534249 
„02 


04 
506 


| 


50153424656 


30% 
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6844 The firſt column of eve e being time, againſt it 
ſtands the intereſt of one pound for time, at the rate pr 
cent, ſpecified on the top of the column, and at the ſame view 

ou have the intereſt of x07. 1001. 1000/7. and all in one 
line. Let the intereſt of 500l. for 73 Days at 5 per cent. be 
required. FS 


Then, againſt 70 days ftands 0095890410 
. Againſt 3 days ſtands 0004 10950 
Therefore the intereſt of 1J. J is ,0099999999 
1 for 73 days — Or 501 
Now fince the intereſt at 5 per cent. for 73 days, 
J. uf 33 
Of I is 01 or - BF 
That of 10 is 10 or 02:0:0 
And of 100 is 1.00, or 1:00:0:0 


Alfo of 1.11 or 1:02:2: | 


So that one pound after that manner being found to be the 
Intereſt of 100/. at 5 per cent. per annum for 73 days, 5 times 
that money, to wit, Fo muſt therefore be the intereſt of 500, 
Again, if the intereſt of 111 . at the ſame rate and for the 
ſame time were required ; take the total of the above ſums for 
an anſwer, being 1. 11, or 1/. 2s. 24d. So that let the given 
principal be what number of pounds, ſhillings and pence it 
will, it may be either taken in parts, as 111/. above, or by 
multiplying the intereſt of one pound by the given principal; 
ſo that no ſum, at any of the inſerted rates or time, can require 
more than one Multiplication. 


685. Although this is calculated only for ten years, beyond 
which time ſimple intereſt ' ſeldom happens, yet the intereſ 
from thence for any longer time may as eaſily and readily be 
found, viz. | ; 

Example. Unto what amounts the intereſt of 791. 155. for 
16 years and 73 days, at 5 per cent. per annum? 


The intereſt «6's years is 50 


+] 


6 years is ,30 
11. for —— 73 days is = | 


Therefore the intereſt of x /. 
for 16 years 73 day 
the principal produces the anſwer. 
3 70% 


is „81 which multiplied by 


S'S 


by 


575 


3 Intereſt. 309 


5 


7975 
63800 


ry 64,5975 Anſwer 647. 115. 112d. 


686. Likewiſe may the intereſt of any ſum at any other rate 
er cent. whatſoever be readily found, according to the directions 
in Art. 675. — 

Example 2. What comes the intereſt of 432 J. 105. for 1 
year 4, at 541. per cent. per annum ? 

Firſt take the intereſt of one pound for the given 6 

time at 5 per cent, per annum, which is N 

To which adding one tenth — .oo6 


gives the intereſt of one pound at 55 per cent. — 506875 


Multiply d by the given principal —ů ( 


Anſw. 29“. 145. 081 l. 29,734375 


687. When an annuity payable yearly is in arrear for an 
number of years, and it is required to know what the ſame wi 
amount to, ſimple intereſt being computed for every particular 
jearly payment, from the time it became due, until the end 
of the term of years, the Work will be as in this followin 
Example, viz, If an annuity, or yearly rent of 134/. 105. 64. 


te all forborn till the end of 4 years, what will it then amount 


, ſimple intereſt being allowed at the rate of 6 per cent. per 
mum, for each year's rent, from the time on which it was 
ue, until the >} of the ſaid term of 4 years? Anſw. 586 /. 

101, 642.0. 
lt is evident by the queſtion, that at the rate of intereſt pro- 
poſed, there muſt be computed the intereſt of 1347. 10s, 64. 
(ue at the third year's end) for one year (to wit, the fourth 
jar;) alſo the intereſt of the like ſum due at the ſecond year's 
ad, for 2 years (to wit, the 3d and 4th years ;) likewiſe: the 
tereſt of the ſame ſum due at the firſt year's end for three 
4 ot years 


. . 
o 
F 
LY R 
y * 
14 
\ 
*. 
33 
2 [i 
| 
14 
. 
: 
* = 
[ 
F 
It 
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years (to wit, the ſecond, third, and fourth years:) All which 

intereſt being added to the ſum of the the four years rent, ths 

total ſum ſhews what the ſaid annuity will amount to at the 
end of the ſaid term of 4 years, 15 

Explication. : 

| a . 

The intereſt of 1347. 105.) 1 is . 8: 1: 5,6 

64. at 6 per cent. per ann. ( 2 is . 16: 2 : 10,32 


for . n 

The ſum of the 4 years rent f ö 4 
(to wit, 4 times 134 J. T is . 538: 2; 0 
105. bd.) 


— - — 9 — 


give the anſwer of the 3586: 10: 6,9 
queſtion, to wit. | 
688. When it is required to find out how much ready 
money will ſatisfy a debt due at the end of any ſpace of time 
to come, by rebating or diſcounting at a given rate of ſimple 
intereſt, it may be effected by this Rule, vz. firſt, find out the 
intereſt of 100/. at the ſettled rate of intereſt, for the time 
which the feady money is to be paid before-hand ; then ad- 
ding the intereſt ſo found to 100/. make always the ſum of 
that addition the firſt term in an operation of the Rule of 
Three; 100. the ſecond term; and the debt propoſed to be 
fatished-the-third term: laſtly, the fourth proportional found 
out by the ſaid operation, will be the ready money which 
* ought to be paid in ſatisfaction of the debt propounded. 
Example 3. If a debt of 1001. be payable at the end of 2 
rear to come, how much ready money will diſcharge that debt, 
rebating or diſcounting at the rate of 6 per cent. per annum? 
Anſw., 941. 6s. 94. 2 far. very near; for by the Rule of 
Three, LT. £1 .N19"Yv- 5 


All which added e 50 


106: 100 :: 100: 94,3396 4+ © 
That is to ſay, if 1061“. (which is compoſed of 100 l. princt- 
pal, and 6/. intereſt) proceeds from 100 J. principal forborn 
for a year, what principal forborn for a year does 1007. (com. 
poſed of principal and intereſt) proceed from? Anſw. 94,3390“ 
+, (or 941. 65. 974, very near) principal money; therelore 
41. 6s. 91d. in ready money, is of equal value with 100“ 
due at the end of a year to come; for if the ſaid 940. b.. 
9: d. be put forth at intereſt for a year, at the rate of 
6 per cent. per annum, it will gain 5 J. 135. 21d. very ne 
which together with the ſaid 94/7. 65. 9: d. makes the 100! 
firſt propoſed go be diſcharged by rebate. 


J 
4 * 
ROW 


ES 
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Example 2. If 1501. 1os. be payable at the end of 37 days 
to come, how much preſent money will diſcharge the ld debt, 
by rebating after the rate of 6 per cent. per annum? Anſw. 1481. 
145. 31 4. +, as by the following operation is manifeſt, | 
days. l. days. |. 5 
L 365: 6: 73: ½ f 
| . . E . 
II. 101, 2: 100 :: 150, 5: 148,7154 + 
That is to ſay, firſt, I ſeek the intereſt of 100 J. for 73 days, 
the rate of intereſt propoſed, by the aboye proceſs, or by 
the Table? Anſw. 157 . or 1,2/, Then adding the ſaid 
1,2 to 100, ſay, if 101, 21. principal and intereſt, payable at 
the end of 73 days to come, be equivalent to 100 4. ready 


money, what ready money is 150 J. 105. (or 1 50, f.) payable 
b 


t the end of 73 days to come equivalent unto ? 
nultiplying and Adi (according to the Rules of Decimal 
Multiplication and Diviſion explained in Chap. 28. and 29.) 
the Quotient or anſwer of the queſtion will be found 148,7154 
+; that is, 148 J. 14s. 34d. +; for the Decimal Th 
being valued according to Art. 365. will by inſpection only 
diſcovered to be 145. 3 d. which Rule I | here once 
for all, adviſe the learner to be well acquainted with, 


Seek what the ready money found as aforeſaid will gain, in 
po much time as it is paid beforehand, at the rate of intereſt 
propounded : Then having added this gain to the ſaid ready 
money, if the ſum be equal to the debt firſt propoſed to be ſa- 


tbe laſt Example will be thus proved: 


* << J. n 
1c: 1, 2 :: 148,7 154: (1,788 
Which fourth proportional 1,7845 being added to 148,71 54, 
de ſum will be 150,4999 +, which does not want a farthing 
« 150/. 10 5. the debt 2 propoſed. 7. 2 IL 
68g. When it is 1 to find the preſent worth of an an 
wty, by rebating or diſcounting at a given rate of ſimple in- 


trelt, the operation will be as in. the following Example, viz. 

tow much preſent money is equiyalent to an annuity or rent 

1004, per annum, to continue 5 years, rebate being made 

i the rate of 6 J. for 100 J. for one year at ſimple intereſt ? 

uw. 425 J. 18 5. 91 d. Ny near, 
4 


tished v4 rebate, the ready money was rightly ound ut. So 


7 TL, — — any em 7 9 2 
99 >. I d 3 —B 2 
8 h . 
— p — © + — 
- = — 
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It is manifeſt that there muſt be computed the preſent worth 
of 1004, due at the firſt year's end, alſo the preſent worth of 
1000. due at the ſecond year's end, and in like manner for te 
third, fourth, and fifth years; all which particular preſem Wl ©: 
worths being added together, the aggregate or ſum will be the 


total preſent worth of the annuity, | 30 
The operation by Decimals is as follows: po 
inne: | 
1.106: 100.:: 100 4533902 14 10 
2. 112: 100 :: 100 : 9,2857 1 
3- | 118 : 100 :: 100: $4,74576 
4+ |'124 : 100 :: 100: 80, 64516 + | 
5. 130: 100 ©: 100 76, 9230) 7 
Anfw. 425, 93032 +, "y 
— |}: 
r 1 
Of Co rou mD IN TERTEST. * 
b 


690. MPOUND INTEREST is derived from the following 
ſuppoſition, v;zz, that the intereſt of money ought to 
be punctually paid when due (which is commonly at the cd inc 
of a year from the time of lending the principal) and that, if WM o 
it be not ſo done, then the ſaid intereſt ſhould be conſidered as, ' 
and added to the, principal from that time; and intereſt be 
computed on their ſum for the next year or other period of 
Suppoſe, for inſtance, that 1091, were lent for one year, at 
5 per cent, then, if the 5. intereſt be not paid at the year's 
end, there will ariſe a principal of 105 J. on which intereſt muſt 
be computed for the ſecond year; which by Art. 668. will 
amount to 5/. 5s, now, if this be not paid at the end of the 
ſecond year, then, to the ſecond year's principal 1054. add its | 
intereſt 5/. 55, and the ſum 1104. 5s. will be the principal po 
on which intereſt muſt be computed for the third year; and at 
ſo on for ſucceeding years. | lo 
591. But ſince the intereſt of any ſum of money for one yea! 
. & found by the following proportion. See Art. 668. 
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As 100 J.: to its intereſt :: the given e to its intereſt, 
Therefore by compolition, ſee Art. 553. Ceſi 5ʒ. 
As 1001. : to 1004. + its intereſt:: the given principal: to 
the principal + its intereſt. ' SET 7 

2. Whence the amounts of any given principal (ſuppoſe 

300/.) for any number of years (ſuppoſe 4) at any rate (ſup- 
poſe 54.) per cent, may be found as follows, viz. 


- 


i 12 
4 315 330, 7 00“ and) 20 
100 105 5 330,7 ; 347,2 75 its intereſt at 3 8 


347,2875: 364, 65 1875 ) the end of C4 


= 
— — 


82 
. 


693. But the principal, and the ſeveral amounts, are a rank 


of numbers in Geometrical Progreſſion, increaſing in proportion 
as 100 to 105, Or as I to 1, op. 


As will appear from their production, or may be proved from 


the equality of the products of any extreme and mean terms. 
694. Sinco by 4. 6g2 | 
- 160d. : its amount :; any principal: its amount. 
Therefore 100 J.: its amount :: 1 : its amount. 
And 1. ;: its amount :: any principal: its amount. 
695. Now the —— 4 F J. * number of years at 
rate per cent. (ſuppoſe 57.) wi powers of (1,9 
ky amocne of I 1055 one year by Art. 693. and 547. 0 5) 
696. Therefore, if the powers of the amount of 11. for one 
E be firſt calculated, the amount of any principal may be 
nd by Multiplication only. - 
Thus, if the powers of 1,05 be computed, they, with their 
indexes, will be as follow: :- MN 
0 I 2 4 4 &c. indexes, 
1. 1,05, 1,1025'. 1,57625 . 1,21550625 Sc. powers. 
And the amount of 300 l. in 4 years at 5. per cent. will be 
the product of (1, 21550625) the Ath power of 1,05, multiplied 
by the principal 300 J. See the operation. 
1521550625 
300 


364,65 187 500 


927 In order to facilitate the computations relating to eom- 
pound intereſt, the powers of the amounts of 17. for one year 
a the ſeveral rates therein mentioned, are inſerted in the fol- 
owing Table. | 
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Compound Chap. XLI, 
De Conſtruction of the preceding Table, 
698. The numbers 1, 2, 3, 4, &c. to 60, in the firſt co- 
lumn on the left-hand kg years; the numbers 2, 3, 3;, 
4, 40 5, 6, 7, and 8, plz at the head of the reſt of the 
columns, denote rates of intereſt for 1000. lent for a year, and 
the numbers ſet in the feveral columns under thoſe rates of 
intereſt, are the powers of the numbers which ſtand on the 
firſt line, which are found by continually multiplying by thoſe 
numbers. Thus in the column under 35. 


95 Jo, (1)}5 ( = os x 

5 11025 41% 2 3. 2 23 = 1305 X 1,03 

es 8 us x 19s 
„52155118 (44183 by BL =1305 X 1,15763 


318 


- N 
The calculation of which numbers will be very. eaſy, if per- 
formed according to the following method : 1 
, To , os. 
Add 525 = 1, X = N 1,05 


The ſum =1,1025, = 1,05 MX 1,05 
Add = 55125 = 1,1025 X 405 = xs x 1,1025 
The ſum = 1,157625 = 1,1025 ' X 1,05 
Add 57881 = 1,157, &c. X,05 = 2 XI, 15), Ce. 


The ſum = 1, 215506 = 1,157, Sc. x 1,05 


699. PROBLEM I. | 

The Principal, Rate, and Time being given, to find the 
Amount. 

Example. What will 1367. 15s, 64. be augmented to, be- 
ing forborn 20 years, intereſt upon intereſt being computed at 
the rate of 6 per cent. per annum? Anſw. 438 1. 135. 14 d. very 
near, which is thus found out. | 

Firſt, looking into the th column of the above Table, 
to wit, that column which has the figure 6 placed at the head 
of it, right againſt 20 yeats is the number 3,20714, which 
ſhews that 1/7. being continued 20 years at 6 per cent. per an- 
num, compound intereſt, and all forborn until the end of thc 
ſaid term, will be augmented to 3,207147. (that is, 3. 45 
Id. 2 f. and ſomewhat more ;) therefore after the 153. 64. 
in the queſtion is reduced to the Decimal ,775, multiply the 
faid tabular number 3,20714, by 136,775 (the principal pro. 

; 3 pounded 


<< OX — 


Chap. XLI. Intereſt. 319 


pounded in the queſtion), ſo the product will be 438, 6565, 
&c, that is, 438“. 135. 11 d. for the anſwer of the queſtion. 
View the operation here following: * 


136, 77 50 
41702,3 


4103250 
273550 
s 
137 
54 


| 438,0565 


" ff y 


| 700. PROBLEM 2. 4 

4 Principal, Rate, and Amount being given, to find the 
ime. be „ litt „ 17 an 8 
Example. A perſon having lent 136. 15 f. 6d. at 6. per 
ent. compound intereſt, received 4381 139. 1544. in full pay- 
ment; how many years was the money out of his hands ? 

Divide (438,6565) the amount, by (136,775) the principal 
and find (2707s &c.) the Quotient, or the neareſt number to 
t, in the Table, in the column under (6) the rate: So ſhall 
(20) the number ſtanding in the left-hand column, even there- 
with, be the time required; exact, if the Quotient be exactly 
bound in the Table, or nearly ſo, if otherwiſe. 


701. PROBLEM 3. 
= Principal, Time, and Amount being given, to fiud the 


Example. A perſon having lent 1361. 15s. 6d. received in 
full payment thereof, at the end of 20 years, 438/. 13s. 154. 
it what rate per cent. was compound intereſt computed ? 

Divide (4.38,6565) the amount, by (136,775) the principal, 
nd find (3,207, Cc.) the Quotient, or the neareſt number 
thereto, in the Table, on a line with the given time (20); 
ſhall (6) the number at the head of the column be the 
me required; exact, if the Quotient be exactly found in the 
Table, or nearly ſo, if otherwiſe. N | 

After the ſame manner, the numbers belonging to any of 
the other rates of intereſt mentioned in the firſt Table, are to 
v be uſed. - 

702. 


one year, (to wit, the fourth year) at 


'- _ Compound Chap, XI 


102. When an annuity payable yearly is in arrear for 
number of years, ahd it is required to know what the ſame wi 
amount to, compound intereſt being computed for each parti- 
cular payment, from the time it became due until the end of the 
term of years, the Work will be as in the following Example 
wiz. ſuppoſe an annuity of 300 J. payable at yearly payments be 
forborn, and all unpaid until the end of four years ; the queſtion 
is, what will then be due, compound intereſt being computed 
at the rate of 5 per cent. per annum, for every yearly payment 
from the time it becomes due, to the end 'of the ſaid term of 
four years? Anſw. 12931. os. gd. 

It 1s evident by the queſtion, that 'there muſt be computed 
what 300/. due at the third year's end will be augmented to in 
ber cent. Alſo what 
300 /. due at the ſecond year's end will be increaſed to in two 
years, (to wit, the third and fourth years ;) likewiſe what 300, 


due at the firſt year's end will be augmented to, in the three 


following years, (to wit, the ſecond, third, and fourth years) 
all which ſums being added to 3007. (the payment due at the 
end of the fourth year, which is incapable of any improve- 
ment,) the aggregate or ſum will be the total money in arrear 
at the end of the fourth year, to wit, 1293,03754. as may ap- 
pear by the following operation, viz. | 

; ; 4 


The laſt payment of the annuity due at the — 
of the fourth year is — - AK . 
Again the 300 J. due at the third year's end, 
will in one year, after the rate of 5 per = 315 
be augmented to- 


Alſo 300“. due at the ſecond year's end will in 
330,75 


two years, at the rate of 5 per cent. per an- 
num, compound intereſt, be increaſed to, (as 


appears by Art. 692.) — — 
In like manner 300. due 22 28 
will in three years be augmented to 34742975 


The ſum due at four years end is — 1; 


703. The invention of the numbers before-mentioned bein 
well examined, it will appear, that if an annuity or rent pay 
able at yearly payments be improved to the utmoſt at intere 
upon intereſt, and all forborn or reſpited to the end of certai 

ears, the total then due will be the ſum of a Geometric 
ogreſſion conſiſting of as many terms as there are yea! | 
payments, the firſt of which proportionals is the annuity or ren 
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And the ſecond proportional proceeds from the firſt in the ſame 
nte as 105 proceeds from 100, if the rate of intereſt be 5 per 
mt; (or as 108 proceeds from 100, if the rate of intereſt be 
$ per cent. &c.) and ſo likewiſe the third from the ſecond, the 
purth from the third, &c; after the manner of the operation in 
ht. 6ga.) 
704. The Conſtruftion of the following Table II. 
Upon the aforeſaid grounds, the following Table II. is cal- 
ulated, to ſhew what one pound Annuity, payable at yearl 
nyments, and forbotn any number of years under 61 will 
mount to, by computing intereſt upon jntereſt; at any of the 
ntes expreſſed at the head of the ſaid Table. 
And the ſame Table may be eafily compoſed, by the addition 
of the numbers in the preceding Table I. in this manner: 
To: ſtanding under g in the latter Table, 
Add 1,05 the firſt number in the former Table; 
Makes 2,05 the ſecond number in the latter Table. 
Add 1,1025 the ſecond number in the former Table, 
Makes 3,1 525 the third number in the latter Table; 
Add 1,1 5763 the third number in the former Table, 
r the fourth number in the latter Table, 
c. | | 
The numbers in the preceding Table I. ought to be con- 
tnued to more places than are there expreſſed; to prevent the 
mth which may happen by the adding of deſective Decimal 
on | 


| 


Chap. XLI. 


322 


[ 
5 


| 


11 1 


1 V.L 


2651272 
of S672 
£14L6<g1 
6+$Þ9g*g1 


9898 b 
95487521 
899589701 
8726 
4688644 


9998.5 
11908 % 


oe“ 
boogo*tz 
00000cT 


*,u27).42G 8 


| 


| 


| 


zZoGz 1<Sz 
6705S 2 
gor ior 
S888 41 
ogEtgLeS1 
85918551 
66446¹⁵⁵¹1 
0868201 
20 S9-g 

628812 


740545 
56687 
0611255 
000 Lo ⁊ 
ooO oO 


— 


— — —— 


£6S/zi*fz 


7669891 
59 146551 


ogog 1k 
2181667511 
Lþ46g46 
58658 
z£5L6<%g 


6048975 
29548 
o9 L815 
ooo go 
0000061 


| 


*nuar) 424 9 


95884812 
4051072 9865561 
7112888186214 1 


811166551 
6490 


68448 
9 S ron 
116586 
1025178 
1610 ˙9 


98 ss 
81015 % 
05825815 
ooo Sor 


ooo 0 i 


m ο,j 


— — 


SoÞgZ*foz 
11256781 
1668144 
vorort“ 
811781 
1298221 
11108701 
1008856 

816109 

68910˙ 


14045 
61842 


| 


| 


fol£1tft. 


ooSFofz 
00000f©tr 


Od i 


| 


65 20702 | 
1616z<*g1 
1892991 
188 20⁴⁰51 
S£g9gh*t1 


11900fz1 
oOgz7g Son 
£zÞ17<6 
6289684 
862 f9˙9 


25915 


09121 
ooo ho 
ooo oO 


us + 


J 4 9-5 
9er 


89862561 
6694941 
go 811597 
9610955 
66151581 


68184471 
oSggEctor 
691 $0*6 
1+6LL6L 
Sx0$S$5%g 


+$6Þ 12% 
£79016£ 
oo S gor 
ooo oO“ 


Dr 


168651811218 6241 
1 8980141768468 | 
64419551109 
go 261716021151 
ogLog*®zi| zlggirtzl 
8889116246760 
1168101978476 
5 26878 4628 878 
9299/4 [„ 
17899 fzigot'g 
+Þ160£5S |Fofozts 
291817 | 19121694 
oboboff oo. 
oooftotfz ooo O‘ 
oooOO “ ooooo 
*nuarn 424 £ | equar) Jad 7 


| 


n *unuuv 434 zug 434 g pur *9 55 + + HF F 7 im oz ages 2jÞy} 
Jo Aue ze peo urq qu punodwod ui aq jo pus aq Je 03 nunowe L 19 pun. 
ira 30 * ur uioquoj pur Sguανud 4jxeak 4q oſqr Ard πmuur punod auo gequ 8mayy p M 


LAIA UNT. 


* 


* * 


Chap. XLI. 


- 
— — 


1g 1 6L0gp< +6; 6rgSo<6L\ Sggfh%g9 | loloot tg | $6+g0%Qg5]g97zzg* 15S 26848 —b gogo, as ; 
$65 6*f01 T5190 o8869“14 2 6299655 — Far 56877˙88452284˙6b 2 
esst. 6946906128889 | gSzobgS | EEEGES | gS596G6+| £9062z%gh ' zbof6fÞ St a 
oss igtgh tl] LiSolffg|£1699%5|zf11lfos|1zþgotlt+|gobs 1*f% £9601%0b | 2 £4þ£458 F <4 
 (2$+$6<6L | Ly949* 89 | g£9S146S| SHELL TS] 59048 LTS 01181 oss |i60Lg*ft * 
v6 80 1, [Fobtrzfg} sro sor 1 SS 1689 9867687 'gzbStgt | ofofotzt. 
gt+9L*%gg | 199.1485 | g5S18%05 | ooro $44 c «6£ | 9 It 6 
9Zy9i*99 49948585819 oꝛo oz6g9<1+[09zgo*bE|£Sggg%gt 4592 esel of 
ott6giog [+19Eh ES | £gS66%Þ| ghof+* 1+] £olf64gt 6gL19*%gt | thogh FE ggz rt; 9678782 
£95455 [+LS00*6+ | 6z26E*EÞ| 12 SoS*gt | gffoftgt LGA obgrterk glgiStof 3686242 
26 sar 2669688261488 tt [orbgb rt | L4692%00k 67949•82 218052 
— — — — 8 
g61g9L* 5+ 6s or 65 b n 71181180 844⁴⁶2 89642 gT4fls == 44 t 0Z 2 
rr 2684848 666sLt EE oobtStoflgSfgotbr|trilg*lz| gilSffgz|liggintSz'gSorgite!: Gi | 
rose | £0666 EE | SoSoblot 62182808889 2187945216966 (z +ieibi fx 1821/12 BY f 
grosser | zzobgfof | ggziztgz | Lfobg Sz 141142 [18469⁰f= 2080422 681947 Lor 10 | Li 
48S Co Soggs *Lz 4982 654895 z 58614 Sg“ f01 16402 8895 108 62689˙61 1 
e eee eee eee eee eee et ed: ir 
, ; "unuuv 42g *1ua3 424 g pur *L g S i + FEE <7 aim oz eager. | 
iq Jo Au zv pomduioↄo ⁊uioq yayjanur punoduo) *urya3 dq Jo pus 2y32 r 03 zunoum im 19 1apun. 
ira zo 1qumu fue utoquoz pur u,ðAvied Ahe {q 2jquird <Amuue punod ↄuo au mary yo AA 
1 3 . „ R 


— — 


——— 
— 


1 FR" op FL 


— — — — — 


Ta- „21465142 K 


558812 1 80S R ZO 165882 


— — 


S or 


3 


| 


898628861 


FE Tx 


— 


16865781 


„ 08721 


| 


zFEGO6T<Ln 
76846581 


91 
+1 


31 IT AAA VI 


— —— 


— 1950596 f 1£6+£<Sgz|rSEÞ 42 12 91004˙%658 4665 gt 1166202 i AA 986141 26114268 114 * 
= 5906795 58021992 f 0884661 10 711181881618 1882178118882 10178 70,068 199205169 _ 
» | 10tgS*6zEfoSgli* liz gSloS*/giltfEE66*tþifobgLle SzI|gfzionOrI|fggig*4Yg6E | Ggfgk Sg | LE6SI Lg] C | Bi 

; 2SEpz ot bzetgfofz|SSo5655/1 S1 S164 rg 1109618 tog | orfzoizg|rzzgg tg] zþ | < 
+0184%0gz|£S609%12 ggLbofSg1 926Eg*len 69908“ 1189 866 60588 of£99%gLl]roorg* rg] i |} = 


Cha 


— — — — — 


2597046821886 4619481044664 ⁰u zfofo*Lor|z5Sro*56 [gz0SS*+g 971084 g610+*0g/ oF | 
zri+6*%gE£z'6zobg<Sgr gigSo S3i{zoSbottiiſzibg+* ior, S160Fo6 [16bzLfog [err (246865 GE | 
S6S1E£%0zz|zolgS*zlijizftob Sfl1}SS6OoL Lort|1zgfifg6 [FfFoL6 Sg o6g 20 Y 166976611988 
_ zfolo*fozlotlfffognr ziggz*zivigrg* io roi [Szzolirg [LgLSHFEL 999 rf“ LE 
: S1zon*Zg1 gh£164g+1/£g02 14611 z£9£g5456 L6£91%98 1886574 logLootos 68421946618 gf 
8 


ꝶꝗ)E— 


099186211 8891286 18476111 Ifoz£%o6 996618 [bre s9 “E 104999 | gozghtog| g++6646+| SE 
49979 *gS1 LigSr*gri'glfgiborlg6ggotsg lgzofols 16LSg*69 [S189 | giofliiSfogtfofgh| +E 
z90$6*SÞ1 £+££6<gr1 L1E+£L6 LiEgofog 29424 |f£S60z%gg fz Loss 
Fieieteiſettott 84688506 |fgg6z*SL 52999589 [104/29 [oSFEELS oo zS ol 


Lg SpEEgL vot (org. 6LogLlfol \6tzSL* by [if£gzi65 [C62 | g9zootos |++F6LE£6z+] 1% 
| ©2127) 42d 81 42d 44 42d 9] gu27) 42G T2 1 2127) 42d_Þ[ 212) 42d 3% 1⁰e,⁰οα furt z [$422 
Wah *wenuup 424 Je 4 g pur L 9 <5 434 h 8 Of © e e roms | 


©) fue zr pernduuoo Zuidq yu punoduod *waz aq Jo pus aq ze 03 gunowe nia 19 4apun * 
2 — 22aquinu 4 ur uioqio; pur *3uaw4ded {read iq 2 «Hobs punod auo JEM. SMU pigs | i 
FEED II IIA VI. | a 1 . 


324 


— * 
a * 


— 


— — — — 
— 


- , — — - 


* 


nd, 
Q 
Lag 


% — * 
ben . . er _—_ 


U . Foz sch 


39806511 
t 9 24 
797266 
1418116 


ue" — — 


2 653g 
711584 
91 f0¹924 
5828149 
149029 


120111 fC F 
/zvf%ofs 
21067 
x 006 5 
19757817 


uz) 250 8 


— 


859654 
2 2841804 
908 ¹¹ 99e 
9772119 
987655485 
79186285 
fofz*105% 
o S089 
9865 
68 890 
0666584 
104215, 
rr 6K 
g1Sl<gof 


m .4ad 2 


181188 
Loo zo? 
88797241 
41865 
tzzgtigiy 


—_ 


0211765 
oL16%Ol£ 
£0 L6GFE 
1182582 
195 L*gof 


6SEE£%a67z 
7 8657 (2 
S$9S%gSz 
9g606%1Þz 
1goS*gzz 


quar).tad 9g 


Teige er 


oÞ5LESEL 
5158581 
LS1L*z0% 
29786482 
971 ⁊ 
68445882 
0665 
298871, 
58185022 
ogÞE*6or 
49715361 
1 207881 
16115841 
28897891 


— — — — 


1d 5 


0865682 


9 lLo*glz 
622592 
1Z£6%0Sz 
74162 
08165422 
9971212 
98 £g*goz 
85465961 
288857481 
ofoSigli 
76885691 
648891 
9249181 
zg60t%gÞ1 


17) 47d 5Þ 


2066442 
48485427 
46715812 
8464 O 
$Sog*661 


26581161 
+$SÞg*<zgl 
£1Sg*ÞL1 
479491 
8846517 


1499281 
48485871 
2597681 
+$þ6<z£1 
goLlg*gzi 


*quary4ad + 


691587961 
r 9065381 
60885181 
SS 741 
oog 8491 
6976⁴⁵091 
188855 
o 481 
1891271 
8288921 
6.66%9cC1 
81095521 
S880 1 
0151811 
org o 


47) 424 It 


FLELLSy 
0084518 
588891 
8981171 


9140¹˙g 21 
8481151 
11756921 
29697181 


| — — 


69641 
goÞ$S*gol 
+gobÞ*For 
89687001 
810876 


t £ 


308127 


+£So*fg1] Soft it 


87485011 
11897 Lot 
568 8, 
8888101 
5968786 
1849556 
491826 
9 1006 


764 r 8 
90618 
588564 
241894 
gott“ 


guar) .429 7 


orlr<lg. } 


29508986458 f 4 12004/68446 


1apun s yo νοοunͥu 


_ 4 


a AS AAS 


| WAUUD 424 2 A g pur 19 © © © IE © ©. Gm 03 


IT 


55 8˙38 8 , 


r 


of 


SOM! 


m Res FF oO 


| 


£g91glt*Son 


- 7 


1 142681141 57 


e 


©5537e1 2Jay2 o ſur ze pamndwo» 3unaq yoagut punodwod uta: o jo pus 2y2 32 03 zunotur ina 19 
hs uioqio pur *yuawidrd 4jzeak {q qr rd Aunuur punod ↄuo rrym smoyy yYIYAA 
A '1 94 VL 


n 


| 


oo 


— 
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5 "565. The Uſe of the preceding Table W. 
ROBLEM 4. The Annuity, Time and Rate being given, . 
find the = 25 Js ng given, ty 
Example. If an annuity of 201. payable by yearl payments 
for fifteen years, be all forborn or unpaid — the nd of the 
faid term, what will it then amount to, upon a computation 
of intereſt upon intereſt, at the rate of 6 per cent. per annum? 
In the column which has (6) the rate at the hegd of it, and 
on a line with (15) the time, you will find (23,27597) the 
amount of an annuity of 1 /. for the given time at the given 
rate; multiply that amount (23, 27507) by the annuity (20) 
and the product (465,51940 or 4651“. 10s. and 41d. will be 
the anſwer, View the following operation. 


23227597 
20 


, 463.5 1940 


706. PRoLEM 5. The Annuity, Amount and Time ting 
given, to find the-Rate, 

Example. A perſon who had an annuity of 207. ſuffered it 
to be in arrear for 15 years, and at the end of that time re- 
ceived 4651. 10s. 444. in full payment; at what rate was 
clan intereſt allowed him ? a 

Divide (465,5 19, 8 amount, by (20) the annuity, 
and find (23,275, Ic.) the Quotient or the neareſt number to 
it, on a line with (15) the time; fo ſhall (6) the number at 

the head of the column be the rate required; exact, if the 

2 be exactly found in the Table, or nearly ſo, if other- 
wiſe, | : 


707. PrRaBLEM 6. The Annuity, Amount and Rate being 
given, to find the Time, pay 


Example. In what time will an oq_—_ of 201, amount to 
465 - 104. 414, allowing compound intereſt at 60. per 
cent, ra 

Divide (465,519, Cc.) the amount, 20) the annuity, 
and find ( —5 We.) 0 otient, BM * neareſt 
to it, in the column under (6) the rate; ſo ſhall (15) the num- 
ber ſtanding in the leſt-hand column, even therewith, be the 
time required; exact, if the Quotient be exactly found in 
the Table, or nearly fo, if otherwiſe. þ 


-08, 
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708. PROBLEM 7. The Amaunt, Time and Rate being given, 
to find the Annuity. | | 


Example. A perſon received 4651. 10s. 44 d. in full pay- | 


ment of an annuity, which had been 15 years unpaid, and was 
allowed 6/. per cent, compound intereſt: What was the an- 


nuity ? | 

2 column which has (6) the rate at the head of it, 
and on a line with (15) the time, you will find (23, 27597 
the amount of an annuity of 1/. for the given time at tho 
given rate; by which divide (465,519, Cc.) the given amount, 
and the Quotient (20) will be the annuity required. 
; 5 When a ſum of money is due at a time to come, 

it is required to know what it is worth in ready 

money, rebate being made at a given rate of com 
intereſt, the Work will be the reverſe of Art. 692. viz. 
there muſt be found a Geometrical Progreſſion whoſe 
firſt term is the money propoſed to be rebated, the ſecond 
muſt decreaſe or leſſen from the firſt, the third from the ſe- 
cond, &c, in ſuch manner or rate as 100 decreaſes from 105, 
(or as 100 from 108, if the rate of intereſt be 8 per cent.) then 
the progreſſion be continued to a number of terms, more 
one than the number of years in queſtion, the laſt term will 
de the required anſwer : 95 if 425 J. be due at the end 
of four years to come, it will be found to be worth in ready 
money 300 J. rebate * made at compound intereſt at 5 ger 
as by the four following proportions is manifeſt, 

692. | | 


At 364,651875 : 34792875 
d . 23472875 + 330575 
105 : 100 f: J 33% 315 
1 300 


710. Upon this ground the following Table III. is calculated, 
o ſhew what one pound due at the end of any number of years 
v come, is worth in preſent money, rebate being made, at the 
ates of compound intereſt, mentioned in the ſaid Table; by 
the help of which, and of Multiplication, Queſtions of Rebate 
br any ſum propoſed may be performed without conſiderable 
error. 
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711. The Conſtruction of the preceding Table. 

The numbers 1, 2, 3, 4, &c. to 60, (in the firſt column on 

the left-hand) ſignify years; the numbers 2, 3, 31, 4, 41, 5, 6, 

7, and 8, placed at the head of the reſt of the columns, expreſs 


rates of intereſt for 100/. lent for a year, and the numbers ſet 


in the ſeveral columns under thoſe rates of intereſt are a rank 


of the negative powers of the ſame numbers, of which the 


numbers in Table I. were the affirmative powers ; and there- 
fore from Art. 419. it is evident that the numbers in this Table 
are the Reciprocals of thoſe in Table I. | 

712. Let it be propoſed to calculate the numbers in the 
column of 5 per cent. Divide unity b 10,07919 the laſt num- 
ber in the column of 5 per cent. in Table I. and the Quotient 
$0535 36) will be the laſt number of that column in this 

able; or the preſent worth of 1 /. due at the end of 60 years; 
The remaining numbers may found by multiplying continually 
by 1,05 as in Table J. A 

enum- 


Uinwma o 

= Oo 0 

—³ñ—— 
Fears at 5 

Pe cent. 

— — 

1 

3 

6e — 
383 

9 Hcy) ww 

WH ww 

XXX | 

55785 

0 Q 

5588 The 
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The following is the proceſs neceſſary to W 
laſt numbers. 


To „053536 = Ls 


0 
% 2626. = 053535 X 0,05 = d X 053536 
„um 3056212 = 3053536 K 1,05 
WW Aid 2812 = 056212 X 0,05 = is N 2056212 
Sum 4059023 © = 22 X 1,05 
he Add 51 „059023 X 0,05 = xs X ,059023 
n- * 5059023 X 1,05. 
nt 
his 713. T Uſe of the preceding Table III. 
ly PROBLEM 8. The Amount, Time, and Rate being giuen, to 
find the preſent Worth. 


Example. How much preſent money will diſcharge a debt 
of 356 J. payable at the end of 7 years to come, and allowing 
71. per cent. compound intereſt ? 

In nes pon will ind (62 ) the rate,. and on a line with (7) 
the time, u will find (,022750) the preſent worth of 1. 
at the end of the given time at the given rate; multiply that 
preſent worth ( 80 7 the given amount (356) and the 
— (221,699 or 221/. 145.) will be the preſent worth 


714 The method of finding the preſent worth of an annuity, 
may be explained by the following Example. 

Let it be required to find the preſent worth of an annuity of 
47,287 51. to continue 3 years, allowing compound intereſt 
a 51, per cent, 

Now the preſent worth of $8752975 6 due at the 

end of 1 year will, by Prob. 8. be 

And the preſent worth of 347,2875 due at the end 

of 2 years, will be a 215 

Alſo the preſent worth of 347, 2875 due at the end 

of 3 years, will be—— on | 300, 


| 33075 


Therefore the preſent worth of an annuity of 
34792875 to continue three yum wy will be their f 945,75 


— * — "_ 


715. 
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75: Hence it will be very eaſy to perceive that the follow- 
ing Table IV. of the preſent of - annuities of 1 
may be compoſed of the ſucceſſive ſums of the numbers in 
Table III. in a manner ſimilar to that of compoſing Table Il. 
from Table I. viz. the firſt number in every of the columns 
(except the column of years) in the following Table IV. is 
the ſame with the firſt number in the like columns reſpeQtively 
in the preceding Table III. the ſecond number in each of the 
faid kane of the fourth Table, is the ſum of the firſt and 
ſecond numbers in the reſpective columns of the third Table; 
the third number in the ſaid columns of the fourth Table, is 
the ſum of the firſt, ſecond and third numbers in the reſpeCtive 
columns of the third Table: Or, yet more eaſily thus, the 
third number in the fourth Table, is compoſed of the third in 
the third Table, and of the ſecond in the fourth; the fourth 
number. in the fourth Table is compoſed of the fourth in the 
third, and of the third in the fourth; the like is to be under- 
ſtood of the reſt. But you are to obſerve, that according to 
this method. of compoſing the fourth Table by Addition, the 
numbers of the third Table muſt be continued to more places 
chan are there expreſſed, to prevent errors ariſing by the addition 
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716. The Uſe. of the preceding Table V. 
ProB. 9. The Annuity, Time and Rate being given, to find 


it — Worth. 


xample. What is the preſent worth of Ai annuity of 561; 


* to continue 21 years, allowing compound intereſt 


at 61. por cent. per annum 

In the column under (6) the rate, and on a line with (21) 
he time,” you will find (11,76408) the preſent worth o 
e of 4 to continue the given time, at the given rate: 


reſent worth (11, 76408 the ann 6 
ai prod (6 go = wah or 658] Ar 9d.) ill be (59) 


gp 2857 to. The Annuity, prifent Warth, and Time being 
len, ty find the Rate. 
. A perſon ſold an annuity of 561. to continue 2t 

6581. 156. 9d. at what rate was compound intereſt 


Divide (658,788.48) the preſent worth, by (56) the annui 
nd find 1 5 net „c.) or 1 0 number 245 
i 2 line with * tow e time, ſo ſhall (6) the number at the 
bead of the column, be the rate required; exact, if the quo- 
r found in pen or nearly fo, if other- 


718. Pros. 11. The * preſent Worth, and Rate be 


mp eden, To — the Time. 
Example. re at 61. per cent. 
anqound me for est 151 9d. long was the an- 
to continue ? 


Ke Wade den the preſent worth, by (56) the mg 
uotient (11,764, Fc.) or the neareſt number 
* Table in the column under (6) the rate; ſo ſhall (21) 
de number ſtanding in the left-hand column, even. there- 
ſth, be the time required; exact, if the quotient be 2 
bund in the Table; or nearly ſo, if otherwiſe. 
Jig. Pros. 12. The preſort Worth, Time and Rate being | 
* to find the Annuity. 


* What annuity of yearly income, to continue 21 
ſed 4 6g! 159. gd, allowing compound 
acreſt at 's per cent. 


In n under (6) the rate, and on the line with (21) 
tte time, you will find (11,76408) the preſent worth of an 
Wuity of x J. to continue during the given time, at the given 
me; by this divide (55 8,78 3840 he given purchaſe-money, 
ud the quotient (56) wall c * * annuity required. 

720. 


340 Cumpaund Chap. XLI, 
n the numbers of the ſaid fourth Table will 
at ight ſhew, how man purchaſe an annuity to con- 
tinue 2 of years 3 is worth, a for 
preſent money Os und intereſt being computed at any of 
the 73 ＋ rates. ou deſire to know — many years pur- 
chaſe an annulty e out of lan cars, to begin 
eſently, is worth, if it were to he fold for fra oy when 
Go current rate of intereſt is 6 deat) the firſt co- 
lumn of Table IV. for 21 years, and our eye from 
thence equidiſtant to the heal line of the Tab * ou come 
under 6, Which (as before has: been ſaid) ſignifies 6 per cent. 
So in the fourth column you will find 1x. 36408, whereof Jou 
need 7 conſider. 1 8 5 which ſhews that the ſaid annui 


nne 


(or 11 times onè year & rent 


cover. 


21. As 1 wol be too BEL to Na 1 
and rates, the uſe of theſe may be rendered more extenſive, by 
fol hm, the pas delivered in the —_— THT 
Propoſitions, . Ae . 11 


722. PRoB. 13. ny! toProB. I. and 8. 

75 find the Amount, or preſent Wirth of II. fur a number if 
years greater than 60, at 2 rate of Compound 2 Nen 
fied in the Tables. 

Example. What will Il. amount to, in 190 years, allowing 
compound intereſt at g/. per cent. ? 

— in the left-hand ae of rt tage num- 
bers (up r and whoſe ſum e (100) the given 
number 2 78. — ben multiply 27547 tel 909 80 
the — 9 ne to them, i the column under (5) 
the rate; fo mall (131, 5125) the product, be the mamber re 

uired. 
8 The reaſon of this proceſs will be eident from rt. 414- 

The preſent worth will be faund in the ſame manner by 
raking the numbers from Table III. 


u 


3 FSS „S HEN 7 BS 78.4 7 2 Fi 


r 
4D 


Py 


1s uf 


4s 


2Quarters 


3Quarters | 


ut. 311 
"mas Table alen e Tulsi. and Tale. 
— SHES pram rr Gr prot pri 
| 1,00496311,0074.17]r,008637]1 1,059853/1,012065 
1,009950[1,01488911,017 349]1,019804|t,027a 
1,014963]1,022416{1,026137|1,02985211,0335 
EE 7 perGent. '$ per Cent. 1 
1.012272 1014674 1,017058. 8 = 
[72924095 1,029560311,034408 1,039230 
1037270 104457 5052953 $2953 1059419) 


Clu. NL. 


724. 1 the amounts of 1 J. for 
year at the ſeveral rates therein 


1, 2, and 
nentioned, 


Prins fever — Web 


mean proportionals 


between 


and the amount of 1 J. in 4 year at thoſe rates: They are found 
7 method directed in Art. 550. | 


725. PROB. 14. auxiliary to PROB. 1. and 8. 
To find the Amount or preſent Warth of 11. for Years and 


Yuarters 
in the Tab 


Example. 


y years, 
Find by 


de preſent worth (,505068) of 17 


4 Year, at any 


2 


e of Compenns Intere/t Specified | 


What i the amount and preſent worth of 11. for 


at 


I 


ears given at (5) the 
mount of 1 /. 1 (3) he number of quarters given (viz. 


Then 


given rate. 


cent. compound intereſt ? ' 
the amount ( 1597 9932) or by Table III. 
(14) che number of 

Find alſo by Table V. the 


the amount be required, multiply; or if 


9037270): 

5 = worth be required, divide the former by the latter; 
10 the Porn (2,053724) will be the amount, or the quotient 
be the preſent worth required? _ 


(487499) will 


726. PROB. 15. auxiliary to PROB, 4. 


and q. 


To find the amount or preſent Worth of an Annuity of 11. 7 
antinug @ number of 'Years — than bo, at any Rate of Com-. 


found Inter 


Example, 


e 22 int 
hes is the preſent worth of an annuity of Il. 


e Tables. 


hug 100 years, allowing 5 /. per cent. compound in- 


From the given years (100) take 60 the extent of the be- 


bregoing Tables; 


2 3 


and with the remainder (40) entering 


able 


4 
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Table IV. Find (17, 75909) the preſent worth of an annuity, 
to continue that number of years at the given rate: Multip 
this by (,05 35 36) the preſent worth of 11. due at the end of 
60 years 10 in Table III. and to (, 91883) the product add 
(18, 92929) the preſent worth of an annuity of 1 J. to con- 
tinue 60 years, found in Table IV, fo ſhall the ſum (19,848 12) 
be the preſent worth required, + T7? eta 
727. The reaſon of this proceſs depends on Art. 564. For 
if the ſum of 40 terms of the Geometrical Progreſſion in 
Table III. beginning at the 61ft term, be added to the ſum of 
the firſt 6p terms 3 the total will be the fum of 100 terms, the 
number required. vw 

If the amount be required 1 in the ſame manner with 
the numbers in Table II. and 1. | 


528. Table VI, auxiliary to Tables II. and IV, 
Payments | Per Cent. 3 per Cent [31 per Ct.14 perCent[4, per 5 


Half yearly , 04975 1,007445|1,00807 5 1,009 02 1,01112 
Quarterly [r,007469|1,011181/1,013031[1,01487 711,016720 


Payments |5 per rn Percent. y per Cen: 18 per Cent. 
Half yearly[1,012348|t,014781[1,017204)1 019870] 
2 59] [3022227 1,02588c 702951 


The numbers in the above Table are computed by a Theo- 
rem, given by the juftly celebrated Mr. 2 in his 
Treatiſe of Annuities on Lives, which the Reader who under- 
ſtands Algebra may confult ; but as it cannot eaſily be ex- 
plained without that art, the manner of its co ion muſt 
be here n lt. n e 


729. PROB. 16. auxiliary to PROB. 4. and g. 

The Amount or preſent Worth of an Annuity of 11, payable 
by yearly payments, for any number of years, at any rate per cent. 
ſpeci ſied in the Tables, being given; to find what the Amourt 
or preſent Worth of the ſame Annuity would be, if it were pp 
able by equal half-yearly or quarterly Payments. gas | 

Example. What is the preſent -worth of an annuity of 1. 
per annum, payable by equal (half-yearly) payments, and to 
continue 41 years, allowing compound intereſt at 5 per cent, ? 


3 Multiply 


27 — — wy 


8 3 © 2: 


S 


3 *X> 
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Multiply (17, the preſent worth of the annuity pay- 
—— — found in Table IV. (2,012348) 
word a ea) and under (5) the ratey and the produc 
wo b e rate; ; 
oe ty! be the —— 07710 Je 


730. PRoB, 17. auxiliary to PROB, 2, 3, 5, 6, 10, and 11. 

When the Time or Rate cannot be exactly obtained by the Tables, 
to approach nearer to the truth therein. | 

xample. At what rate per cent. compound intereſt, will an 

annuity of 1. to continue 8 years, be now worth 6/, 105. ? 

Find in Table IV. on a line with (8) the time, the two near- 
eſt numbers to (6,5) the given preſent worth; which in this 
caſe will be 6,59589, the preſent worth of ſuch an annuity 
at 44 J. per cent. and 6, 46321, the preſent worth of the ſame 
at 5. per cent, the Fr exceeding the given number (6,5 ) 
by ,09589, and the latter being ,03679 leſs than it, And 
the difference of the ſaid tabular preſent worths 6,59589, and 
6,46321 being 0,13268 ; uſe the following proportion. 

As (+13268) the difference between the tabular preſent 

wortns, | 

To (, 5) the difference between the tabular rates viz, (5—41) 

So is ot the difference between the tabular preſent 

worth at 41 per cent, and the given preſent worth, , 

To (0,3613) the difference between the tabular rate 4; and 
_ the required rate. 
Then to the tabular rate 4.8 
Add the reſult of the proportion o, 3613 


The ſum is the rate required nearly 4,8613 or 41. 175. 21d. 
The ſame manner of proceeding will do in any other caſe, 
mutatis mutandis. 
31. If any queſtions ſhould ariſe, in compound intereſt, at 
ifferent rates from thoſe in theſe Tables, the method of their 
ſolution will not be difficult to a Reader, who underſtands the 
management of Geometrical — as taught in Chap. 35. 


ad knows how to uſe Logarithms. 

But, if that be wanting, or if ſuch queſtions frequently occur, 

„ ables for that rate, in the manner of 
e. 


732. PROBLEM 18. To find the preſent worth of the Rever- 
fon of an Annuity ; having given the Annuity, Time of com- 
nencing, Duration, and Rate, . 


24 Example. 


Example. Having a leaſe, for b 
by which 1 clear 324. — and deſirous to add 21 
years to the ſame, in order to make my whole time therein 28 
years; nn my erer 60 


Fial com 125 
ind per Table IV. the 3 an- 4 
je" ff] 11, fot (28) "he whole duration of f 1340616 
dhe intended annuity or leaſe, viz. 3 
Alſo find by the ſame the p ent worth of ati } 
annuity of 17. for (7) the time before the re- F i 
verſionary leaſe 'commences, 'viz. - Kone 


— rn 


Then ſhall the difference of theſe WET 
be the preſent value of an 3 of 17. 21 7782378 
21 + commence at = proof Bac 


Wh * 32) Gap ven an- 

nuity, will produce A 2800 * 
3 Biſhops Deans and — Heads and Fellows of 

Co — &c. follow certain cultome;. which have been uſed 


from time immemorial, in aſcertaining the fines * the renew- 
ing of leaſes, held under them. 
The moſt general of theſe cuſtoms: is, to take one 
pede rent, as a fine, for renewing, that is adding, 
ears, to 14 yet to come, of an old leaſe of twenty-one years; 
lich is A the tenant about arent? per cent. com- 
pound intereſt for his money. _ 


| | 735. The following Tables are calculated to ſuit this cuſ- 
tom, upon the ſame principles as Tables III. arid IV. and are 
to be uſed juſt in the ſame manner. 


K 


2 


„ th ö 97 
9 
6 ſ - } 14. due at f 
| 1 4 end of the years : | 01 | 
IE 1 
i e J ee 32 . 
* I | $ ; — 2 | cent, com 
5 1 6 aan 
| £ 1 92559 (| * 
f p a 89634 n 810 
1 124 0, $0343 $4 2 255 1 
of | 31 © 72015 4 3, 06544 
[ o, 551 / 4 | - 
y- 7 5 | ©» 5786c 6 | 4, 16266. 
| 7 8 | ©, 51863 7 | 4, 62752 
0 > „ 416 | 9] „ 41769 | | if 
f | 91 8 37349 10 75249. | 1 
f | IO | O, 33477 11 6, 05253 _ 
* ir} O, 30007 12 Ic 6, 32150 | i 
13 | 2 o, 26897 56259 1 
27. , I g I09 13 Go 89 1 | 
4 n 13 | O, 24 I | 2 a 164 
uf | ©, 21610 + 97239 1 
* [5] 0, 19370 18 5 299 1 
I * 155 9 |18] », 88626 a0 | 
I o, 1394 | I9-| 7, $661 | | 1 
5 19 . >. — 20 7.065 | 1 | 
rote E . N 
E K | 


— — — — — 


18 
|. 
| 
| 
| 
: 
| 


ſpent i in the old 


346 . Compound Chap. XII, 
736. The Uſe of Table VIII. 


DQueſt. 1. If a College-tenant has 7 years to come gr unſ 
in a leaſe of lands r years, at Ar 7 1 rent, and . 


to have 14 years renewed or added to thoſe 5 years, and fo to 


—_— a new leaſe for 21 years to begin preſently muſt he 
pay for a fine? Anſw. 3/. 35. od. = 
e Rule for finding out the anſwer e tion pro- 


poſed, nl fuck like, is this, viz. 

From v7 69 (being the number whichianſvera 0g 21 years 
in Table 1% always u. ſubtrat the tabular number which be- 
— number of years to come or unſpent in the old 

e; ſo the remainder will ſnew what fine muſt be paid for 

to be renewed or added, to make thoſe en years 
in the 01d ek 1 be 21 years compleat * 1 I. yearly 


E to ſolve the * propoſed. | 
From the preſent worth of 11. yearly . 8 
which is 7.77869 
Su the preſent worth of the ſame rent — gaben 
years, (that were unſpent in the old leaſe 45275 
And there will remain the fine ſought, to wit, — 3.15117 
2 3.151 28 or 30. 31. 04d. muſt be paid as a 
for —— or adding 14 years to 7 years, that were un- 
ſe, the yearly rent being 1/. | Alfo the ſaid 
3-15117 ſhews, that ſuch a renewal is worth 3 years purchaſe, 
and d parts of a year's purchaſe (whatever the rent be.) 
weſt. 2. If a tenant that has 17 years yet to come in a leaſe 
of lands held of a College for 21 years at 504 yearly rent, 
deſirous to renew 4 years, and ſo make thoſe 17 years to be 
21 years 8 again at the ſame rent, what muſt he give 


for a fine? Anſw. 231. 175. 2d. 17. For according to the 
Rule before given, 
the preſent 11. year! fi 
OO YG 1 of yearly rent for] 77869 
Sutra the preſent worth of th the hs rea! rent 7 906 
17 years (that were unſpent i in the old leaſe) 28. 
And there will remain — 0.47706 
Which multiplied by the rent 50 


The product will be the fine ought, to wit, 231. J ,, 8-206 
PUN od. 37 123855 


737: 


„ 


be EQ „ ©&a = =» 


| 
| 
1 
| 
I 
I 
2 
* 


| 
Fen 


K 


From Table VIII. ene 
— ha 7 Table IX. to ſhew without any 
operation the fine to be paid on a leaſe whoſe improved rent is 
11. per annum, or rather how-many years purchaſe ſhould 


be 
eee ee 


by 
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Taal "IL wr of Wu. 
; ing t it two 
2 fine ought tobe angle in #673 In the firſt of 
1 paid r adding] th . 
B |] any number and the a 315 r be found 
8 to a col- in this Table e barks 14. 
ege leaſe in or-| In the fecond, 4 years were to be re- 
i: der to make the newed, and the fine to be paid for 
M | ſame 21 years rent of 14. per annum, viz. 0,477 
compleat, will be found in this Table 

| the number 4. 

r | ©, T0046 | 

2 | o, 2125 | 

3 bY 337 

4 7706 

5| 5 3268 

6 | Oz 89630 | 

* 5 | 1, 00000 | | 

9] 1, 45719 1 
10 | 1, 72616 2 
11 2, 02623 | 'A 
I2 f 2, 36100 [ 

ti. *» 73449 | 

14 3, 15117 

I 3, 61603 

45 134% | 

+ I 

1 5 35876 | 

I 

— 6, 2 


7 38. Queſtions to exerciſe the preceding Tables, 
1, If the leaſe of an houſe be worth 1 53/. fine, and 160. 
rent, payable yearly for 2 1 years, and the leſſee be * to 
ring 


— — — _ 
2 * 
— — 


— — 
— — — 


—— —ů —— 


— 


— — 12 —— 
Pr , 
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don cht fine to 50 inn ſo to pay the: more rent; the 
——— tenant ſhall: pay, 1 com ; 
2 at the * ul 1 . Anſw. 
2614. C6. B 7 

Fiſt, — difference — the n is 109]. 
Then by Prob. 4 2. ſeek what annuity or rent to continue 21 
your N, ready money will purchaſe at 8 per cent. ſo you will 

find 10% 82 which which being added to the old rent 161. gives 
260, 54. 4 which the eren mu pay, to the end thir the the 
fine may be düiminiſned te 8e. 

2. There is a leaſe of $3! bn to be al; 14 years for 
2.504, fine, and 440. rent per aunum, payable yearly ; but the 
' tenant 1 18 2 to 1 N rent, VIZ. 20 pounds per annum, 
and to give a gr e, the quet:ion is, what fine ought 

o be paid. to 1 5 down ren to 200. per annum, account- 

. cpr | oo eee at m of 6 per cent. per annum 
15. 

AF the A Rey Ph the rents, which is 24 
Ik... per annum. Then by Prob. g. ſeek what an annuity 
or rent 241. per annum, to continue 14 years, is worth in 
_ money at 6 per cent. ptr annum, ſo you will find 2230. 

d. which being added to the firſt fine 250 pounds, gives 
* Is, 7d. which the tenant muſt pay, to the end that the 
rent may be brought down to 201, per annum. 


3. What annuity to continue 13 years will 1999 J. due 


9 years hence purchaſe, compound intereſt being allowed on 


both ſides at 8 per cent per annum? Anſw. 1261, 105. 479. 
By Prob. 8. can preſent worth of 1999/. dus at the end of 9 
s is 1000 


And by Prob. 12. 1000. will purchaſe an annuity of 1261, 


TOs. 444. to continue 13 years. 


* 
. K „ 


"CHAP. 


— 


N. e Mm... 


cou = 


ay 


% ww = 72479 


a © S53= +  wwi.nYv O.mnq. 


© 3 8 


= bos is to be divided among che 


Gia hl oz e 
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Dante Rt of Fett p (commonly called 
: the Rule of Fellowſhi Time). preſuppoſ 
"5; That the kehr Bin ets f LET 


771 
ha of 
1 4. Wat K the e e ts to the to- 


manner, 

that their ſhares may have ſuch — 1 emſelves, 
25 thoſe ſums of ee have one — another, which 
at any rate he cent, (ſimple intereſt being computed) 
—— by the — within the teſpeRive 

unes af yheis. continuance in the common ftock :' Now for 
the "go fe ſuch 8 proportional. partition, tho faid Double 
Rule of F owſhip gi es this Kroon, ws viz. divide the total 
gain or loſs into,,ſ oh which have the ſame proportion 
one to the other, as e the products ariſing from the 


NE af ach particular ſtock by its correſpondent 


or . two merchants Aand B, to be partners 
for. a certain time firſt agreed on between them, 
and that A Permits: his ſtock of 1004. to be employed in their 
joint traffick three months, and B his ſtock of 50 /. eight 
months ; I ſay, 1 to the faid Rule of Fellowſhip with 
Time) whatever the to gain or loſs be, that part of it which 
delongs to A muſt have ſuch proportion to the gain or loſs 
B, as 100 x 3 (or 300) has to 50 x 8 (or 400.) The truth 
of this Rule, taking the two premiſed ſuppoſitions for granted, 
may be thus demonſtrated. 
I. Suppoſing 100/. (the ſtock of 4) to gain in three months 
my certain ſum of 3 as two pounds; I ſeek how much 
561. (the Rock of B) gain in the ſame time, and at the 


ſaid rate: So find 2.52 / For, 
100 


cx 


(2X50 , 
100 


As 100: 2 :: 50: 
| 2. Having 


350 | 
2. Having enn 
ſeek how much the ſaid 50 


 100XZ 
bs 2>050 -, , "2X 50X8. * 
ES 8: 2 3 | 


3. Thus it appears, chat if 1004. in three months Ruins 20 


then gol in eight mans will a the fame re gin TS 


b that the proportion of the gain of { to the gain of B, is 
b e RL WIE. 
100 X 3 N 


beg the terms (io wit, the Antcodent and Cone 


ent) of the ſaid proportion be ſeverally multiplied 
or 100 X 3, the products will be in the op 


portion with the terms multiplied, viz. the vin of 4 
to the gain of B, 


As 2 X100X 3 is to 2 * 50 * 8. 

. Laſtly, becauſe 2 (the ſuppoſititious firſt aſſumed 
42 Werne as well in the — — ng in the Coe) 
ent of the laſt-mentioned proportion, it be expun 
Att of boths and ſo the gain of A, will los hs baby Tn 
this proportien, (which was to be proved) to wit, 

As 100 X 3 is to 0 K 8. 


EE SFF STR. 


a 460 eee de 


* 
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4 Culectia of pleaſant and fubtil Queſtions, to 
exerciſe all the Parts of VULGAR AR1TH- 
e l {i 410 e | 


Nuss i. If s wedge of geld weighing 37 N. of 
Troy weight be worth 650 l Sterling, what is the 


7. 17 (or 45) of I of 20 of r t 
2. %: %:: : rie- 

Que ſt. 2. A man dying gave to his eldeſt ſon 4 of 4 of his 
cate, to his ſecond ſon f of 2 of his eſtate, and when, they 
had counted their portions, the one had 40. more than the 
other ; the remainder of the eſtate was given to the wife, and 
7 children : The queſtion is, what was the portion of 
the eldeſt ſon, alſo of the ſecond, and how much did belong to 
the wife and younger children? Anſw. the eldeſt ſon's portion 
100]. the ſecond ſon's portion 601. and 4404. for the wife and 
younger children, | | 

The Fractions being reduced, it will be manifeſt, that the 
eldeſt ſon had , and the ſecond 2; alſo the difference of the 
lad Fractions , then ſay, | 

As Fr : 40 :: 1: boo, the eſtate. 

Now z of 600'= 100, the eldeſt 2 8 

And I of 600 = 60, the ſecond F 54 

Their un 160, | 
children. 


oft. 2. A man receives 663/. which was 3 of 2 of 
W bene — and 34 times his eldeſt brother's 


QT A. 


IR 


vu the father's eſtate? Anſw. 560/. 


portion was 14 times his father's eſtate ; the queſtion is, what 


— 


6 - 
22 
— — — — 
— , N — — — 
AS —U— „ —2 = — — 


— — —— 


a l 
— ” * 
— 


. * * * 7 - = 
> = = — — — 


= 2 
—— — —ꝓ—k̃ꝛ — — 


— 4—— — 


= + 
3 : 200 = the elder brother's portion, 
«34 700 oo = ditto If 31; 
+ JOO :: 1 : 560 = the s eſtate. 
4 enn a is work in'20'days, and I in 30 
wha fie will * work be finiſhed by 4 and 3 
12 da 
— 0M will be done by each 
22 the ſame time; then it will be, as the 
ſum of um of thoſ quantities is in proportion to the ſaid time, ſo is 
or the whole work to the time in which apes, þ me 
nnn 
Days, Mari. Days. e 
. „ 1 34,20 | 


3 FL 2 — 
eaters * B working together 10 dh 
will finiſh that work once, together with 2 * | nes work ; 
therefore ſay again by the Rule of Three. 2 —— 
Mort. Days.” Wark. Days. © 
IF 20 : 1: 12 


A Gentleinan Chaiſe did 
n An Horſe it by, | 
— ee) 
ö e 6 i 'tis true 


* s came to half L. th' Horſe, 
127 1 Horſe twice of the N 
| And if you find the Price of 

Take them, and go your ways. 


% 
Anſwer Horſe — N 
Harneſs — — 15 5 


Qugſt. 6. A ciſtern in a certain conduit is ſupplied with 
water by one pipe of ſuch bigneſs, that if the cock A at the 
| end of the pipe be ſet open, the ciſtern will be filled in ; an 
| hour : rere cocks B and 
rare placed, whoſe capacities are ſuch, that of the cock B 
ſet open alone, (all the reſt being ſtopt) 2 ern ſuppoſed 

to be full, will be emptied. in 15 hour: Alſo, by the cock 
ſet open alone, the —— will be emptied in 24 hour: Now 
becguſe more water will be infuſed by the cock 4, than _- 


3 
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be expelled by both the cocks B and C in one and the ſame 
time; the queſtion is, to find in what time the ciſtern will be 
filled, if all the ſaid three cocks be Tet open at once? Anſwer 
1 hour. ä | 

"After the manner of the fourth queſtion of this Chapter. 
find how many times the ciſtern will be emptied in one and 
the ſame ſpace of time, „. the cocks B and C running to- 
our? alſo how much of the ciſtern will be filled by A in the 
ame time; then will the difference ſhew how much of the 
ciſtern is gained by the filling cock in the faid time : Laſtly, 
as the ciſterns or parts gained are in proportion to the cor- 
reſpondent time; ſo is the whole ciſtern, to the time wherein 
it will be gained or filled. | 


$5 0$ 358: 13 : 32C% 2 
SITE Add 1 S 


Hm. Cift. . Ge 8 B and C 
9. HT. on. Hh. £ 
MN 2 : 1;: 14 : (22 filled by 4 in 13 Hou, 


| 143 gained by 4 
ct. H. Cf. Ela. e 

n 

Queſt. 7. Suppoſe a dog, a wolf, and a lion, were to devour 
2 ſheep, and that the dog could eat up the ſheep in an hour, 
the wolf in 4 hour, and the lion in £ hour: Now if the lion 
begin to eat 4 hour before the other two, and afterwards, all 
three eat together, the queſtion is, in what time the ſheep 
would be devoured ? Anſw. 1 hour: 

Hou. Sh. Heu. Sh. 
n 

Thus it appears that 4 of the ſheep would be eaten by the 
lon, before the dog and wolf began to eat. 

2, Proceed according to the fourth queſtion, fo will you 
ind the remaining 4 to be eaten by them all in & hour, which 
added to; gives r hour, in which time the ſheep would be 
devoured, | 

weſt. 8. If 120 l. is to be diſtributed among three perſons, 
f,B, C, in ſuch ſort, that as often as A takes 5, B ſhall take 
4; and as often as B takes 3, C ſhall take 2; what will be 
tie ſhare of each of them ? 


Anſw. A 5141. B 41 N. C27 fe, 
Aa Find 


354 Aribnetical Queſtions. Chap. XLII. 
Find three numbers which may expreſs the 8 of 
my ſhares, by the Rule of Three, or (to avoid Fractions) 


- 


WO bon 
 Zo+e +++ +»'» 2 
15 2 12: 8 
Thus found _. 
25 Xx 3 =. I5 
3X 4 = 12 
”"Þ & BY T9 
— 17 955 
35: 1203 :: 512: 4147 
8 : 275% 


| Queſt, 9. A governor of a certain garriſon, being deſirous to 
know how much money the port or paſſage of the garriſon did 
amount to in certain months, made choice of a loyal ſervant, 
giving him orders to receive of every coachman paſling with 
a coach 4.4. of every horſeman 2d. and of every footman 
2d, Now, at the year's end, the ſervant making his account 
to the governor, gives him 94. 15s. 10 d. and lets him 
know, that as often as 5 paſſed with coaches, g paſſed on horſe- 
back ; and as often as 6 paſſed on horſeback, 10- paſſed on 
foot ; the queſtion is, how many coaches, horſe-men, and foot- 
men paſſed? Anſw. 2500 coaches, 4500 horſe-men, 7500 
footmen, 5 
Find three proportional numbers after the manner of the 8th 
queſtion, which will be 5, 9, 15, then proceed as follows : 


d. 
5 Coaches — 20 
9 Horſemen—18 
15 Footmen — 74 8 
— 5 : 2500 
If 451 : 22750 :: 0 9 : 4500 
15: 7500 


Dne/t. ro. A factor would exchange 780/. Sterling for 
double ducats, dollars, and French crowns, the ducats at 75. 64: 
the piece, the dollars at 4 5. 4 d. and the French crowns at 6. 
the piece, to be in ſuch proportion, that ; of the number of 
ducats may be equal to 4 of the number of dollars; and f of 
the dollars equal to xg; of the crowns; the queſtion * 


— — — — 0 


II. Chap. XLIII. Arithmetical Qeſtiuns. 355 
of many pieces of every coin he ſhall receive. for his 780 pounds? 
ns) Anſw. 600 ducats, goo dollars, 1200 crowns. 


X * * 2 T 
4 . 15 
x . 1 1 
133 178 
„ Ss $6 


Thus it appears; that fix times the number of ducats muſt be 
equal to four times the number of dollars, alſo equal unto three 
times the number of crowns, Then make choice of three num- 
bers to anſwer thoſe proportiotis, ſuch as are theſe, 2, 3, 4, 
(for bx 2 = 4X Z= 3 X 4) with which numbers proceed as 


follows ; 
33 
* 2 ducats — + 
6 3 dollars—33 
N. 4 crowns — 13 
a n — l l. FA 
ito. 057 SEES 
ws fay if 21: 780 :: F : 195 
"2 | 14: 360 
J. ducat. J. 
NY 2 :.1 :: 225: 600 ducats. 
_ | doll. 
* 23 1 1 :: 195: 900 dollars, 
" crown. 1 
1 : I :: 350: 1200 crowns. 


eſt. 11. Twenty knights, 30 merchants, 24 lawyers, and 

. e ſpent ID 6; pounds, which ſum was di- 
vided among them in ſuch manner, that 4 knights paid as 
much as 5 merchants, 10 merchants as much as 16 lawyers, 
and 8 lawyers as much as 12 citizens ; the queſtion fs, to 
know the fum of money paid by all the knights, alſo by the 
merchants, lawyers, and citizens ? | 

Anſwer, The 20 knights paid 20 pounds, the 30 merchants 
24 pounds, the 24 lawyers 12 pounds, and the 24 citizens 

pounds, | 

Find four numbers to expreſs the proportions of their pay- 
ments by the Rule of Three, or (to avoid Fractions) in man- 
ner following; ſo will the proportional numbers be 4, 5, 8, 12; 
v/z, 4 knights paid as much as 5 merchants, or 8 lawyers, or 
12 citizens, 


Aa 2 3 
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„ 
R 


/ S.; S:* 


320 : 400 : 640 : 960 
4 5 8 12 


4 X 10 X 8 = 320 
10 X 8 X 5 = 400 
8 X 5 X 16 = 640 
5 X 16 X 12 =. 960 


Then preſuppoſing that a knight is to pay 4.5, proceed as 


lows, viz. 


4. 
20 knights 4 
30 merchants , . 44 
24 lawyers. . . . 23 
24 citizens It 


2 12 


| 4 : 20 
_ fay, if 12+ : 64 :: 45 24 
+ WT 


64 


Queſt 12. A ceftain man with his wife did uſually drink out 
a veſſel of beer in 12 days, and the huſband found by often ex- 
perience, that his wife being abſent, he drank it out in 20 
days; the queſtion is, in how many days the wife alone could 
drink it out? Anſw. 30 days. 

Note, It is to be ſuppoſed that the huſband, in 12 of the 20 
days in which he drank alone, did drink as much as in the 12 
days, wherein he drank with his wife; hence it follows, that 
in the remaining 8 of the ſaid 20 5 he drank as much as 


his wife did in 12 days. Therefore by the Rule of Three ſay, 
if 8 gives 12, what 20? Anſw. 30. View the following form 
of the work. 
. From 20 
Subtract 12 


—̃ͤw— — 


Then if 8: 12 :: 20: 30 
Wt 


8 © 28 


bw \ 1 FY 


2 4 


— ww 


Que /t. 13. A perſon dying, left his widow 17807. and 12501. 
to each of his four children: He had been 251 years in trade, 
and had cleared (at an average) 1264, a year. What had he 
to begin with? Anſw. 3567 J. | f | 


For he left to his wife 1789 
to his children 1250 * 4 = 5000 


Therefore he left in all 6780 
But he gained 126 x * = 63 X51 = 3213 


Therefore he began with 


3507 


Queſt. 14. Two travellers, A and B, perform a journey to 


one and the ſame place, in this manner, viz. A travels 14 miles 
every day, and had travelled 8 days before B began ; upon 
the ninth day B ſets forward, and travels 22 miles every day ; 
the queſtion is, to find in what time B ſhall overtake 4 ? 
Anſw. at the end of 14 days. 

1. Find how many miles 4 had travelled before B ſet for- 
ward? Anſw. 112 miles. | 


Day Miles Days Miles 
„ i 4: 4 8+ TR 
2. Seek how many miles B gains of A in a day? Anſw. 8 
miles: For, 3 
| 22 — 142 8 
Miles Day Miles Days 
t: 08, © 200 


Queſt. 15. There is an iſland which is 36 miles in compaſs : 
Now, if at the ſame time, and from the ſame place, two foot- 
men, A and B, ſet forward to travel round about the ſaid iſland, 
and follow one another in ſuch manner, that A travels every 
lay 9 miles, and B 7 miles; the queſtion is to find in what 
hace of time they will meet again; alſo how many miles, and 
how _ times about the iſland each footman will then have 
rave 

Anſw. They will meet at the end of 18 days from their 
irſt parting; and then 4 will have travelled 162 miles (or 42 
imes the compaſs of the iſland;) and B will have travelled 
20 miles (or 34 the compaſs of the iſland.) 
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iy Miles, 
rom 
Subtract ; | 
+ —— Day. Miles. Days. 
e 
mult. 18 mult. 18 
g 3 


36) 162 (4; | 36) 126 (31 

Buſt 16. Two footmen A and B, depart at the fame time 
fr ondon towards York, travelling at this rate, viz. A goes 
8 miles every day, B goes. 1 mile the firſt day, 2 miles the 
ſecond Day, 3 miles the third day, and in that progreſſion he 
goes forward, travelling in every following day 1 mile more 
than in the receding D y; the queſtion is to know in how 
N days B will overtake 4? Anſw. in 15 days. 

o reſolve this, and ſuch like queſtions, double 8 (the num- 
ber of miles which 4 travels daily) which make 16, from 
which ſubtract 1, the remainder is 15, the number of days 
ſought. love ba 

Duefl. 17. If Exeter be diſtant from Londen 140 miles, and 
that at the ſame time one footman A departed from London 
towards Exeter, travelling every day 8 miles; another B from 
Exeter towards London, travelling every day 6 miles, the queſtion 
is, in how many days they'll meet one another, and how many 
miles each footman will have then travelled ? Anfw. they'll 
meet at the end of 10 days, and then A will have travelled 80 


mules, and B 60 miles, | 
7 | Add } 8 miles travelled daily by 4 
-- 0 6 miles trayelled daily by B. 


Sum 14 miles which A and H to. 
gether did travel daily. 


NM. Da. Miles. Da. 4 
14: I :: 140: yo in which time 4 and B will 
| meet each other. 
10 X 8 = 80 miles travelled by 4. ' 
| 10 X 6 = bo miles travelled by B. 
eff. 18. A certain footman A ſets out from London to- 
«Y Lincoln, and at the ſame time another footman Þ de- 
parts from Lincoln towards Londen; allo 4 travels every da) 
23 miles more than B. Now, ſuppoſing thoſe two cities to be 
100 miles diſtant one from the other, and that thoſe two ſootmen 
do meet one another at the end of 8 days after the beginn, 


of their journies; the queſtion 18, how. many miles 3 
* 1 F : 1 1 1 — 9 are 


” 


=. I” 5 = ﬆ&@ & &©- mow 


be 
gen 
ing 
wi] 

are 
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have then travelled, as alſo how many miles each travelled 
daily? Anſw. 4 60 miles, B 40 miles: Alſo A travelled 73 
miles every day, and B 5 miles. Z 
Day. Miles. Days. Miles. 
$ 5 658-2 
Hence it appears, that at the time of their meeting, 4 had 
travelled 20 miles more than B, which 20 miles being ſub- 
trated from 100 miles leaye 80 miles, whereof the half is 
2 which B had travelled, therefore A had travelled 60 
miles. 
Now to find how many miles each travelled daily, ſay, 
* Miles. Day. Miles, 


| N 1 "Mites. | 
Therefore} #1 travelled 1 "= : daily. 


Dueft. 19. There is an iſland which is 134 miles in com- 
paſs ; now at the ſame time, and from the ſame place, two 
tootmen A and B begin a journey round about the ſaid iſland, - 
but they travel towards contrary parts, at this rate, viz. A 
travels 11 miles in every 2 days, and B 17 miles in 3 days; 
the queſtion is to find in what ſpace of time A and B will 
meet one another; and how many miles each will then have 
travelled ? a * 

Anſw. they'll meet at the end of 12 days, and then A will 
have travelled 66 miles, and B 68 miles. 

Aſter the manner of the fourth queſtion of this Chapter, the 
time ſought will be found 12 days. 
Days. Miles. Days. Miles. 
„ 27 £5728 © ol 


=— Days. Miles. Days. 
| VS. DD: WW. 
The miles travelled by each will be found in this manner, 
Days. Miles. Days. © 
2 : 11 :: 12 : 66 miles travelled by 4. 
3 : 17 :: 12 : 68 miles travelled by B. 

16. 20. If a clock has two indices (or hands,) one of 
which (to wit 4) is carried twice round the whole circum- 
erence of the dial in one day; and the other (B) once in 30 
Gays, and that both at once ſhewing the ſame point begin to be 
moved; the queſtion is, in what time they will be again con- 
jined.? Anſw. 43 day. | 4 

Aa 4 Day. 


ö 
} 


— . ——— — ——ů — —Mᷣ — 
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Day. Gircum, Days. Circum. 
1. : a r 360: 60 
ſubtract. 1 
Ry ” b 
Hence it appears, that in 30 days 4 will have run through 
60 circumferences, — * one circumference only in the ſame 
time; ſo that 4 gains of B 59 circumferences in 30 days, ſay 
— - TM 1 
Circum. Days. Circum. Day. 2 
V 


Queſt. 21. If 61b, of ſugar be equal in value to 7. of 
raiſins; 5b. of raiſins to 216. of almonds; 316. of almonds 
to 516. of currans; 2 lb. of currans to 184. how many pence 


are the value of 3b. of ſugar? Anſw. 214. 


I. 8. = R, 
** * 
J. 34. = / C. 1. 
1. 1 C. = 13 d. 3. 
2 d. — 3 8. I. 
Anſwer X 3 = 21. 


- Dueſt. 22. If 3 dozen pair of gloves be equal in value to 2 
piece of ribbon; 3 pieces of ribbon to 7 dozen of points; 
6 dozen of points to 2 yards of Flanders lace; and 3 p. of 
Flanders lace to 81 ſhillings ; how many dozen pair of gloves 
may be bought for 28 illings? Anſwer 2 dozen Pair ot 


gloves, : 


1. G. = 8 

1. 3 R. — 45 1. 

2. 9 P. = 17 L. I, 

1. 3L. %S. 77. g. 3. J. 
I. 7. J. 158. = ? G. 

-. Anfwer 2. 


Que t. 23. Syppoſe a greyhound to be courſing a hare, in 
ſuch ſort, that the hare takes five leaps for every four leaps of 
the greyhound, and that the hare is one hundred of her own 
leaps diſtant from the greyhound ; now if three of the grey- 
hound's leaps be equal to four of the hare's ; the queſtion !*, 
to know how many leaps the greyhound muſt take before he 
obtain his prey? Anſw. 1200 leaps. a Tae 


ME & £8 5H 6: | 
7 r Thus 


„% B 0 "& = 


of 


60 


? 
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Thus, it appears, that 4 of the greyhound's leaps are equal 
to 53 of the hare's leaps; and becauſe by the queſtion the 
greyhound takes 4 leaps for every 5 of the hare's, therefore 


the greyhound in eve four of his leaps, gains + of one of 


the hare's leaps ; therefore ſay by the Rule of Three, 
a. If 4 : 4 :: 1003 23200 
weſt. 24. Bought 7 tuns of wine at 17 /. per hogſhead, 
* 2 15. per pint; what is the whole gain, 
and how much per cent? Anſw, the whole gain 229 J. 125. 
the gain per cent. 48 J. 45. 81d. 
As 16d. : 171. :: 1X4 hds. : 4761. 
3 28 X 38 Pp.: 705l. 125. 
Therefore the whole gain = 2290. 125. 
As 4761. 229,61. :: 100l. : 4423894 
Queſt. 25. If 30s. be the hire of 8 men for 3 days; how 
many days muſt 20 men work for 151. Anſw. 12 days. 
Conditional terms 21. 8 Men. 3 Days. 
Correſponding 15 20 A. 
Therefore A nn INZNIFNY = 12. 
3X20 
Que ſt. 26. If 10 buſhels of oats be enough for 18 horſes 20 
days; how many buſhels will ſerve 60 horſes, 30 days? Anſwer 


50 buſhels. 
B.. 35 Dye. 
Conditional terms 10 18 20 
. Correſponding - A 60 30 


bo X30 C 
T A i8 x20 ©? 


Ouch. 27. A man dies and leaves a legacy of goo!l. to be diſ- 
poſed of among four of his relations, viz. A, B, C, and D; 


which legacy is to be diſpoſed of in this order: B is to have 


twice as much as A, and C thrice as much as B, and D 
Is to have as much, and + as much as C; what muſt each per- 
ſon have? | | | 
Suppoſe A has 1 C3340 
Then B.. 2 Then 18: 900:: J2: 100 
ooo» Go 6 Of 1: 2032 1&2 200 


eo e2+ Wc 0 9 : 450 
18 900 


Queſt. 28. A merchant would beſtow 2201. in cloves, mace, 
ag nutmegs, the cloves being at 55. the pound, the mace at 
88 7 | 5 115. 
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11s. the pound, and the nutmegs at 6s. the pound; now he 
would have of every fort an equal quantity, the queſtion is, 
how many pounds he may have of each fort ? Anſw. 200 6. 


S. 


5 
=”. 
/ 6 
22 : 1 :: 4400: 200 
The Proof. 
lb s | 4 [ 


200 at - 5 amounts to —— 50 
. 200 at 11 amounts to — 110 
200 at 6 amounts to —— 60 


220 


x N _ A factor is to receive a ſum. of money, and is 
offered dollars at 45s. 4d. which are worth but 45. 3d. or 
French crowns at 6s. 144. which are worth but 65s. the 
queſtion is by which coin he ſhall ſuſtain the leaft loſs ? Anſw. 


by the dollars. 
” 2” 4 1 


52 : 1 :: 731: I- 
That is, in receiving the dollars every 65. 14 d. loſes 17d. 
but in receiving the crowns 65s. 1:d. loſes 14d. which is a 
greater loſs than 15%; d. 


Dueft. 30. A Mancheſter man buys yarn for 65. the bundle, 
which not proving ſo good as he expected, he was willing to 
put it off again, ſo as to loſe but 6 per cent. by it; the queſtion 
is, at what price the bundle is to be fold for? Anſw. 55. 734, 

d. d. | 
For as 100 : (100—b=) 94 :: 72 : 67,68 


28 31. 4, B, and C, put in 3601. and gained 270. of 
which as oft as A took 31. B took up 5/1. and as oft as B took 
51. C took up 7/. what did each gain and put in? 


| A 3 . | 1 
3 As 18: 270 :: $5 54 1 
B 5 5 ; 7 in F . 35 Fin: 
15 6 270 


SS wo 8 £@') mw. 75 


Ce 


8 
r 
- 
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As 270: 360 :: 3 oe Jo 
. = 90 ; 120 f ſum put in, 
Or 3 4 Li6: 189 * 
—— 
| 360 : | 
Que , 32. Five merchants, VIZ, A, B, C, D, and E, have 
gained 2025 J. which on divide in ſuch ſort, that : of the 
ſhare of 4 is equal ſeverally to 5 of the ſhare of B, x of C, 4 
of D, 3 of E; the queſtion is, what was the ſhare of every 
merchant? Anſw. A 162/- B 3241. Cgosl. D 4861. E 
648 /. | | ; 
Divide a number at pleaſure into ſeveral parts, which may 
be in ſuch proportion as the ſhares required, and proceed ac- 


cording to the ſubſequent operation, 
bo. 7”, 
4 
C5 
D 6 2 
E 8 : (162 for A, whereof + is 8x 


: (324 for B, whereof » is 81 
: (405 for C, whereof + is 81 
: (486 for D, whereof 2 is 8x 
: (648 for E, whereof + is 8x 


As 25 : 2025 :: 
A 43 ＋ 


& OG 


2025 

weſt, 33. Two merchants 4 and B are in company, the 
ſum of their ſtocks is 300/. the money of A continuing in 
company 9 months, the money of B 11 months, they gain 
2001, which they divide equally; the queſtion is to know how 
much each merchant did put in? Anſw. 4 165 J. B 135. 
Divide 300 into two ſuch parts which may be in proportion, 
as 11 to 9, ſo will the greater part be the ſtock of 4, and the 
lefler the ſtock of B, which ſtocks being multiplied by their 

reſpective times, the products will be equal. ; 


II 

9 11: 165 for 4. 
As 20 : 300 :: 
cor 4 > .389 3 


9g : 135 for B. 


- 


Queſt. 34. Two merchants viz. A and B, are in company, 
4 put in 3251. more than B, and the ſtock of A continued 
: _ in 
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in company 74 months, B put in a certain ſum which is un- 
known, and it continued in company 101 months: Aſter that 
time they divided the gain equally ; the queſtion is, what each 
merchant put in? Anſw. B 750/. and A 10751. 

Divide the product of the difference of their ſtocks multi. 
plied by the time of 4, by the difference of their times, ſo 
will the quotient be the ſtock of B, which added to 3251. 
gives the ſtock of A. | 


325 X 7z = 24374 


231) 2437% (750 ſtock of B. 
** ag = 


1075 ſtock of A. 


weſt. 35. Two merchants company, A put in 200. and B 
2 in 3 they gained 671. 105. of which A took up 
30/7. what is the value of a ducat? Anſw. 6s. 3d. 
Firſt, find a ſtock for B, equivalent to A's ſtock, thus, 
As 30: 20 :: (67,5—30=) 37,5 : 25- 
Then as 80: 25 :: I: 18 = 45 = 6. 3d. 


3860/1. A's money was in 3 months, B's money was in 5 
months, and C's money was in 7 months; they gained 234/. 
which was ſo divided as the + of As gain was equal to 4 of 
B's gain, and 4 of B's gain was equal to ; of C's gain; what 
did each merchant gain and put in? 

Suppoſe 4's gain was 47. then muſt B have 61. and C81. 


according to the tenor of the queſtion, which numbers added 


together make 18, Then ſay, 


; 2 4 52 A's iff, 
— 18 ; vs 5 Joh. 78 B's — 
7% 104 Cs gain. 


| 234 
Now fuppoſe A put in 140 l. then the product of ＋ ss ſtock 


and time will be 3X 140. 
Cc 78 : /3x140X78 
Then as 52: 3X140 1 ( 52 = ) 630 
104 / 3X140X104 =) 840 
N 
Therefore 


Ruſt. 36. A, B, and C, company, and put in together 
l 


fic 


8 2B 
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Therefore if 4 put in 140 
B put in *4? =" 126 
And C put in *3* = 120 
86 
: . C140 : 1400 s ſtock. 
age bw 3090 * 1155 1260 B's. 
: ** © 140 :; 1200 C's. 


Qu. 37. A hath 2 of a ſhip, B 3, C D , the maſter 
clears 120/. how much muſt each owner have? 


| C A muſt have 60: © 
Ms -- > Ce 07-0 
K 

Do 2 


Queſt. 38. There are 7 cheſts of drawers, in each of which 
there are 18 drawers, and in each of theſe there are 6 divi- 
fions; in each of which there are 16/. 6s. 8d. how much 
money is there in the whole? Anſw. 123481. 


For Y X6X1I8X7 =49x2X18X7 =12348. 
Queſt. 39, How many men muſt be employed to reap 420 


acres, in 17 days; if there were required 34 men to reap 54 
xcres, in 9 days? Anſw. 140 men. 


| For 34X 9X 420 _ 


e 


Queſt. 40. If 100016. of beef, or pork, ſerve 250 ſeamen 7 
I days, how many pounds of the fame will ſerve 550 ſeamen 9 
weeks ? Anſw. 19800 16. 
Por 550 X 9 X 7 X 1000 
250X7 
Vf 41. If a footman travel 240 miles in 12 days, when 
ihe days are 12 hours long, how many days may he travel 720 
miles in, of 16 hours long? Anſw. 27 days. 
12 X 12 X 720 


* 16x 240 = 


= 19800. 


Oueſt. 42. A carrier received 42 ſhillings for the carriage of 
3C. weight 1 50 miles, I demand how much he ought to re- 
ive for the carriage of 7 C. 3 qrs. 416. 50 miles, at that rate? 
anlw. 365. 4 4. 

| Conditional 


% » = 
—— — Rn 
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- L. C. M. 8 
Conditional terms 23 3 150 
Correſponding A. Tiz 30 


Therefore A = _$72X59X42 109 
| : | 112 X 20 XZXISO 20X3 | 
a /t. 43. An ancient lady, being demanded how old ſhe 
= a a direct — faid, have 9 children, and | 
there are 3 years between the birth of each of them; the 
eldeſt was born when I was 19 years old, which is exactly the 
age of the youngeſt ; how old was the lady? Anſw. 62 years. 7 


eft. 44. There are 100 ſtones which lie three feet or one 
* 2 the ground one from the other, and there is one 
employed to gather up the ſtones. one by one, and bring them n 
to a baſket which ſtandeth 3 feet from the firſt ſtone ; how WM { 
many of ground muſt he go backwards and forwards in te 
all, before he hath brought the laſt ſtone to the baſket ? 


The anſwer to this queſtion may be obtained by Art. 53%. MW w 
us, | ty 

To fetch the firſt ſtone he goes 2 yards. 
To fetch the 100'® . , 200 ditto. : 5 
Sum of the greateſt and leaſt terms 202 80 
Multiply by 100 the number of terms. 8e 


— — — 


Divide by 2) 20200 


Anſwer ' 10100 yards, 


Duefe. 45. Lent 109 guineas at 4 per cent. which, by the 
18th of Augu/? 1740, was raiſed by the intereſt to as many 
moidores, wanting 2s. 6d. on what day did the bond bea 


date? Anſwer Fuly 7, 1733. 


100 moidores =» 147: 3: 0 
95 uct 2 6 
remains 147: 0:6 
109 guineas 114: 9:0 
intereſt 11: 6 
5 1 


| Conditional terms 100 . 3635. 4 
Correſponding 081 A . 323575 
3 X 305 x 32,575 
| | "Therefore A = I22S323.£322375 250% days. 
| 47 597 je 


Ns. 
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uy 
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Queſt. 46. If 3481 ſoldiers are to be placed in a ſquare 
battle, how many are to be ſet in rank or in file? Anfw. 59. 
(for the ſquare root of 3481 is 59.) | 


Dueft. 47. If 1001. being put forth for intereſt at a certain 
rate, will at the end of two years be augmented to 112.35. J. 
(compound intereſt, or ine upon intereſt being computed) 
what principal and intereſt will be due at the firſt year's end? 

Anſw. 1061. (compoſed of 1001. principal, au 61. intereſt) 
_ me is a mean geometrically proportional between 100 

112,36. 
That is 100 x 112,36 = 106 X 106. 


Duet. 48. If 100). being put forth for intereſt at a certain 
rate, will at the end of 3 years be augmented to 115,7625/. 
(compound intereſt being computed,) what principal and in- 
tereſt will be due at the firſt year's end? | 

Anſw. 105 J. (compoſed of 1000. principal, and 5/. intereſt} 
which 105 is the firſt of two mean proportional numbers be- 
tween 100 and 115,7625 J. 


Dueft. 49. Vitruvius (in lib. g. cap. 3.) reports, that king 
Hiero having given orders for the making of a crown of pure 
gold, was informed that the workman had detained part of the 
gold; the king being mucli diſpleaſed at the deceit, recom- 
mended the examination of the buſineſs to the famous Archi- 
medes of Syracuſe, who without defacing the crown diſcover'd 
the cheat in this manner, viz. experience telling him that a 
quantity of gold would poſſeſs leſs room or ſpace than the 
lame quantity of filver,. and conſequently that a mixt maſs 
of gold and ſilver of the ſame m—_ would take up ſome 
mean ſpace between the two former ; he made a maſs of pure 
zold of the ſame weight with the crown, likewiſe another 
maſs of ſilver of the ſame weight; then having put the crown, 
is alſo the other two maſſes ſeverally into a veſſel filled up to 
the brim with water, he diligently reſerv'd the water flowing 
over into another veſſel, and from thoſe three ſeveral quantites 
of water ſo expelled, he found out the quantity of gold and 
of filyer in the crown: But ſince Vitruvius has not deliver'd 
te practical operation, I ſhall ſhew the ſame after the manner 
of Cardanus, Gemma Friſius, and other Arithmeticians. 

Let us therefore ſuppoſe the weight of the crown, as alſo 
of the two ſeveral maſſes, to have been 8. Suppoſe alſo that 
dy putting the maſs of gold into the veſſel, 3/6. of water was 
txpelled ; by putting in the crown 341. and by putting in the 
mals of ſilver 411. The queſtion therefore is to know how 


3 much 
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much gold and how much filver the crown was compoſed of. 
This may be reſolved by the Rule of Falſe, after this manner: 
Suppoſe 3/4. of gold to be in the crown, then there re- 
mained 2 /b, of filver; now ſay by the Rule of Three, it 
5b. of gold expel 3/6. of water, how much 316. of gold? 
Anſw. 14 Ib. Alſo if 5 1b. of ſilver expel 4: of water, how 
much 2 1b. of ſilver? Anſw. 14/5. of water; add therefore 
the water of the filver and of the gold together, to wit, 1+ 
and 14, ſo there will ariſe 33/5. of water: This ought to 
have been 32/6. (for ſo much overflow'd by putting in the 
crown ;) but it is too much by 25; therefore 7; is to be 
noted with +, for the error of the firſt poſition 316. Again, 
feign another quantity of gold to have been in the crown, 
to wit, 216. - therefore there remain'd 3/b. of filver ; then 
ſay, if 516. of gold expel 316. of water, how much 216. of 
gold? Anſw. 1416, of water: Alſo if 516. of ſilver expel 41 1b. 
of water, how much 316, of ſilver? Anſw. 2%, then add 1400. 
unto 24%, the ſum will be 3, of water. This ought to 
have been 3+ Jb. but it is too much by 23. Therefore 13 is to 
be noted with ＋ for the error of the 
ſecond poſition 2/5, Here becauſe the 
errors are Fractions having a common 
Denominator, I take their Numera- 
tors, 7 and 13 inſtead of the errors, 
then multiplying croſs-wiſe, to wit, 
3 by 13 the product is 39; alſo 2 by 
7, the product is 14, which ſubtracted 
trom the former product 39, (becauſe 
the errors are alike,) leaves 25 for a 
Dividend; alſo the difference between 
the errors 7 and 13 is 6, for a Divi- 

for: Laſtly, dividing 25 17 6 the quo- 
tient is 45 3 ſo much gold, therefore, 
was in the crown, and conſequently (becauſe the weight of the 
crown was 516.) there was +5 of ſilver, which may A proved 
thus: Say, it 5/6. of gold expel 300. of water, how much 430. 
of gold? Anſw. 211b. of water: Again, if 5. of ſilver expel 
41 of water, how much 3 of filver? Anfw. 405. of water, 
which being added to 21 1b. the ſum is 34 U. of water, to wit, as 
much as flowed over when the crown was put into the vellel. 

Here note, that in making a trial of this nature, there is no 
neceſſity that the maſs of gold or of filver be of the ſame weight 
with the crown, or whatſoever thing is to be examined, but 
of what notable part of the weight you pleaſe. 
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741. PRO BL. I. 


N diſcover a number which any one ſhall have in bis mind, with. 
out re n n n 
whatſoever. | 


FTER * thought upon a number at pleaſura, 

bid him double it, and to that double bid him add any 
ſuch even number as you pleaſe to z then from the ſum 
of that addition let him reje& one half, and reſerve the other 
— — — this half bi him Toning _— which 
he firſt thought upon; ma t hay = 
14 WH number remains in his mind after ddr — — i is made, for 

2 e will always be half the numder which you aſſigned him to 
add, 

For he t 65 the double there- 
eee number at your 
pleafure, 1 4, ſo will the ſum be 16, whereof the half 
s 8, from which if he ſubtract 6, (the number firft thought on) 
the remainder is 2, (to wit, half the number 43 which was by 
xfigned to be added 3) which remainder you diſcover, - 

all the operation was performed in his mind, without 
tis making known any number whatſoever. Nate, That the 
„ gs OY is not of neceſſity, 


Sl banda tn tho ot ts mann 
of an | 


% 101 1-4} The Reaſon of the Rule. | 
If to the double of any number (which number for diltine- 
fon ſake T call the firſt) a ſecond number be added, the half 
the ſum muſt neceſſarily conſiſt of the ſaid firſt number, and 
talf the ſecond ; therefore if from the ſaid half ſum this firſt 
number be ſubtracted, the remainder muſt of neceſſity be half 
be ſecond number which was added, 
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743 PROBL. I. 


Two numbers, the une even and the other odd, being propoſed unto 
two perſons, to the end they (out of your fight ) ſeverally 
chuſe one 'gf thoſe numbers; to diſcover which of theſe number; 

| each perſon had choſen. 


Suppoſe you have propounded to Peter and Fohn two num- 
bers, the one even and the other odd, as 10 and q, and that 
- each of thoſe perſons is to chuſe one of the ſaid numbers un- 
known to you. Now to diſcover which number each perſon 
made choice of, you muſt take two numbers, the one even 
and the other odd, as 2 and 3; then bid Peter multiply that 
number which he has choſen by 2 ; and cauſe John to multiply 
that number which he has pitched upon by 3; that done, ba 
them add the two products together, and let them make known 
the ſum to you, or elſe demand of them whether the ſaid ſum 
be even or odd, or by any other way more ſecret endeavour to 
diſcover it, by bidding them take the half of the ſaid ſum, 
for by knowing whether the ſaid ſum be even or odd, you 
obtain the principal end to be aimed at; becauſe if the ſaid ſum 
be an even number, then infallibly he that multiplied his num- 
ber by your odd number, (to wit, by 3) did chuſe the even 
number (to wit, 10;) but if the faid ſum happen to be an 
odd number, then he whom you cauſed to multiply his num- 
ber by your odd number, (to wit 3) did infallibly chuſe the 
For Example: If Peter had made choice of 10, and Jahn q, 
ſuppoſe you required Peter to multiply his number 10 by 2, and 
John to multiply his number q by 3; the products will be 20 
and 27, whereof the ſum is 47, which being an add number, 
you may thence conclude that Fob, whom you cauſed to mul- 
tiply his number by 3, choſe the odd number q, and therefore 
Pieter took 10. But if you had ordered John to multiply his 
number 9 by 2, and Peter to multiply his number 10 by 3, the 
products would have been 18 and 30, whereof the ſum is 48, 
which is an even number; from ce you may infer, that he 
chat multiplied his number by 3 pitched upon the even num- 
ber, and therefore Peter choſe 10, and John . Lok 
The reaſan of the ſaid Rule will appear from Note 1. and 
2. to Art. 64. and Note 1. and 3. to Art 47. © 
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74. PRO BL. III. 0 

I certain number of diſtin# things being propounded, to diſpoſe 
them in ſuch an order, that caſting away always the ninth, or 
the tenth, or any other that ſhall be aſſigned, to a certain 
number, thoſe remaining may be ſuch as were firſt intended to 
be left. | | | 


This Problem is uſually propoſed in this manner, viz. Fifteen 
Chriſtians and fifteen Turks being at ſea in one and the ſame 
ſhip in a terrible ſtorm, and the pilot declaring a neceſſity of 
ating the one half of thoſe perſons into the ſea, that the reſt 
might be ſaved; they all agreed, that the perſons to be caſt 
away ſhould be ſet out by lot after this manner, vix. the thirty 
xr Oo ſhould be placed in a round form like a- ring, and then 
_— to count at one of the paſſengers, and-proceeding cir- 
cularly, every ninth perſon ſhould be caſt into the ſea, until of: 
the thirty perſons there remained only fifteen.” The queſtion: 
is, how thoſe — perſons _ to be placed, that the lot 
might infallibly fall upon the fifteen Turks, and not upon any 
of the fifteen Chri/tians ? For the more eaſy remembring of 
the Rule to reſolve this queſtion, I ſhall preſuppoſe the five 
vowels, a, e, i, o, u, to ſignify five numbers, to wit, (a) one, 
(-) wo, (i) three, (o) four, and () five ; then will the Rule it- 

be briefly comprehended in theſe two following verſes; 


From Numbers, Aid, and Art, 
Never will Fame depart. 


In which verſes you are ' principally to obſerve the vowels, 
with their correſpondent numbers before affigned ; and then be- 
inning with the Chri/tians, the vowel o (in from) ſignifies, 
at four Chri/tians are to be placed together; next unto them 
wel « (in Num.) imports that five Turks are to be placed 

Mer; in like manner e (in bers) denotes two'Chri/tians ; 
a (in Aid) one Turk; i (in Aid) three Chriftians; a (in and) 
one Tur; a (in Art) one Chriſtian; e (in ne) two Turks; e 
(in ver) two Chriſtians; i (in will) three Turi; 4 (in Fame) 
one Chriſtian; e (in Fame) two Turks ;, e (in de) two Chri- 
fhans ; a (in part) one Turk, _ 2 3 

745. The invention of the ſaid Rule, and ſuch like, depends 
upon the ſubſequent proceſs, viz. If the number of per- 
ſons be thirty, let thirty figures or cyphers be placed circularly, 
or elſe in a right line as you ſee, | r 


! {©00000000000000000000000000000 / + | 
Bb 2 That 


472 Of Sports and Poſtimes, Chap, XLIV. 
That done, begin to count from the firſt, and mark the ninth 
or what other ſhall be aſſigned) by putting a point or croſs over 
it ;) then count forward from that which you have marked, 
| | 2 another point over the next ninth; and continue to do 
the ſame, beginning again when you ſhall be at the end (if the 
cyphers are placed in a right line,) and paſfing over thoſe, 
Which you had alread enn num- 
ber required, as in the example propounded, until you have 
fifteen ; for then all the cyphers marked ſhall be thoſe 
which muſt be caſt away, and the others thoſe that are to re- 
main. Hence it is evident, that if you obſerve how thoſe cy- 
phers rharked, are diſpoſed among, thoſe which are not marked, 
you. will eaſily make a Rule for any number whatſoever. 

By this invention (as ſome conjecture) the famous hiſtorian 
Jeſabbus the Form preſerved his life very ſubtilly in the cave, to 
which himſelf and forty of his countrymen had fled from the 
furious and conquering Romans at the ſiege of Fotapata : For 
his ſaid countrymen having moſt wickedly reſolved to kill one 
another, rather than yield to their enemies, he at length (when 
no ts that he could uſe would diſſuade them from ſo 

id an act) prevailed with them to execute their tragical 
deſign by lot; and ſo by the help of the aforefaid artifice, as 
we may ſuppoſe, hi with one other perſon only remain- 
ing alive, after the reſt were inhumanly murdered, a- 
ones put an end to the lot, and thereby ſave their lives. 

is ſtory you may ſee at large in the fourteenth chapter of 
5 i k of the Hiſtory of Fo/ephus, of the Wars of the 
WS, s 


746, PROBL. V. 
Many numbers which proceed from 1 or unity, in a progreſſin, 

according to the Radars £0 of nubtders. uch as theſe, 
17 2, 3, 4, 5» 6, &c.) being placed in a round form like a 
rig; to diſcover which of thoſe numbers any ens has thought 


Let any multitude of numbers in the aforeſaid | 
ſuppoſe theſe ten, to wit, 1, 2, 3, 4, 5 6, 7, 8, 9, 10, be 
mark d upon ten ivory- counters (or for want thereof upon ten 
ſmall pieces of Paper which may be repreſented by theſe ten 
letters, A, B, C, „E, F, G, H, K, L, viz. oſe 1 to be 
writ upon the counter A, 2 upon B, 3 upon C, Cc. Then 
having placed thoſe counters circularly as you ſee (with their 
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ſubtilty of the ſport may the better be concealed) let 
think upon any number of units which does not 
that done, bid him touch one of thoſe counters 
14. 2 — ich 
you cannot be ignorant of, having noted well the 1 or 
A) add be number of all the 
counters, and reſerve the ſum; then bid him png in his 
mind the counter touched to be the number which he thought, 
and from that counter to count backwards, until he has made up 
the aforeſaid ſum, which you reſerved, ſo will his computation 
infallibly end on the counter upon which the number thought 
of is marked, | 

For example, ſuppoſe he thought 7 or G, and that he touch- 
ed B, to wit, 2; add to 2 the ks of all the counters, to 
wit, 10, ſo the ſum will be 12; then bid him count to 12, be- 
ginning at B and going backward, and eſteeming B to be the 
number thought, to wit, 7; ſo will 8 fall upon A, 9 upon L, 
10 upon K, 11 upon H; and laſtly, 12 upon the counter G, 
which being turned up will ſhew the number thought. 

747. The reaſon of this Rule is not difficult to be apprehended, 
two principles being preſuppoſed, the one is this; to wit, many 
counters or things whatſoever being diſpofed orderly one after 
the other, in one continued line, whether it be right gt 
circular; if you value or name the firſt counter to be ſome 
number of units at pleaſure, and continue to count forward 
according to the natural order of numbers, until another num- 
der be named which falls upon the laſt counter: Or if you ĩima- 
dine or name the laſt counter, to be the ſame number of units 
3s before you put upon the firſt, and continue to count back- 
wards to the firſt counter; I ſay, that the Fame number will 
de named at the end of both theſe computations : For example, 
in theſe g letters, A. B. C. D. E. F. G. H. K. if the letter A 
be eſteemed to be 4, and from thence you count forwards unto 
K, according to the natural order of numbers, the letter K 
pill fall upon the number 3 In like manner, if you —_ 

3 X 
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K to be 4, and count backwards from K: to A, the letter A 
will likewiſe fall upon 12. 


ren. 12. 
A. B. C. D. E. F . 
12. 11. 10. 9. 8. 7. 6. 5. 4 


The other principle is this, to wit, many counters bei 
diſpoſed in a round form like a ring; if you eſteem EI 
of thoſe counters to be ſome number at pleaſure, and then from 
that counter if you count circularly, until you end upon the 
counter where you began, the number laſt named will be equal 
to the ſum of the number of all the counters, and of the 
number which you put upon the firſt counter ; for example, if 
D be one of ten letters placed in a circumference, and that 

—_— D to be 7, you begin with it, and count round the 
whole circumference, according to the natural progreflion of 
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numbers till you end with D where you began; the number 
17, which is compoſed of 10 and 7, will neceſſarily fall upon 
D ; for g (which is the number of letters in the circumſe- 
rence beſides D) being added' to 7 (which was firſt put upon 
D) makes 16, to which 1 being added, (becauſe D ends as 
well as begins the circumference) the ſum is 17. 

Now theſe two principles being preſuppoſed, it will not be 
difficult to apprehend the reaſon of the aforeſaid Rule in all 
caſes that can happen ; for imagine that one has thought upon 
7, or the counter G, then that counter which he ſhall touch 
muſt either be the ſame counter G, or ſome other that precedes 
or follows G. 

Firft therefore, ſuppoſing the counter or number touched to 
be the ſame with the number thought, the truth of the Rule 
will be then evident; for by the Rule given, he will begin t 
count from the ſame G to 17, putting 7 upon G, therefore by 
the ſecond prefuppoſition the number 17 will fall = ouch 
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Secondly, imagine that he touched a counter or number fol- 
lowing G the number thought, as L or 10; then according to 
the Rule adding 10 (the numbers of all the counters placed 
circularly) to 10 or L, the (counter touched) bid him count 
backwards to 20 by beginning at L, and eſteem L to be 7. 
Now, becauſe by beginning to count at G which is 7, and pro- 
ceeding to count forward, the number 10 will fall upon L; 
therefore by the firſt preſuppoſed principle, if we eſteem L to 
be 7 and count backwards, the number 10 will infallibly fall 
pon G, and then the number 20 ſhall alfo fall upon the ſame 
3 by the ſecond preſuppoſed principle. 
_ Laſtly, imagine he touched ſome number or counter which 
precedes 7 the number fought, as B or 2; then adding 10 to 
2, you are to bid him count unto 12, he having firſt imagined B 
to be the number thought 7; and going 2 to A, L, 
K, Cc. Now becauſe by proceeding to count at B, which is 2, 
and beginning to count forward to C, D, c. the number 7 
falls upon G; therefore if one imagine that G is 2, and from 
thence count backwards towards F, E, &c. the number 7 will 
fall upon B (by the firſt preſuppoſed principle ;) therefore when 
one aſſumes B to be 7, and counts towards A, L, &c. to any 
aſſigned number, it is in effect as much as when one imagines 
Gto be 2, and counts towards F, E, &c. unto the ſaid af- 
ſigned number, for each of thoſe computations will end in the 
ſame point ; but it is manifeſt (by the ſecond preſuppoſed 1 
ciple) that eſteeming G to be 2, and counting towards F, E, 
D, &c. round the whole circumference ; the number 12 will 
fall upon the ſame G. And becauſe G being ſuppoſed to be 2, 
and counting on the ſame coaſt as before, the number 7 falls 
upon B; therefore if the computation be continued on the 
ſame coaſt from B 75 to 12, the number 12 will fall upon 
the ſame G. So that the practice of this ſport in all its caſes is 
demonſtrated, | 
Note, That to the number of the counter touched you may 


Not only add the number of all the counters once (as the Rule 
directs) but twice, thrice or more times: For example, B 


deing — N may cauſe him to count to 12, or to 22 
or to 32, 42, &c. the reaſon whereof is evident from the ſe- 
cond preſuppoſed principle, UTE 
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748, PROBL.V. 


Moy wonder; being ſhewed by pairs, to wit two by two, unt 
ſon, that *. may wind po any one 6 of thoſe "fair: at 
2 to amy the pair t 2 ; thought upon. 


Leet 20 ben, ſuppoſe theſe, 1, 2, 3, + 5+ 6 6, 7 8, 9, 10, 


11, 12, th 14, 15, Ib, 17, 18, 19, pe ne Savage $0 ivory- 
counters (or 
wit, 1 upon one counter, 2 upon 00 3 upon à 


for want thereof upon ſm ) ta 
| * 


Sc. Then diſpoſe them into pairs as you ſeg, viz. ſuppoſe 


I 4 9-40 bo one pairs 3 and 4 ta be another pair, Sc. and 


4 


7 one think which pair he pleaſes, 
ay ve ink wen the ſaid & numbers into 

ong ſquare, until there be 5 numbers in 
len ond 4 in broaden after this manner, viz. lay the three 
numbers, 1, 2, 10 B. in a rank (as you ſee in the ſecond 
ag od wg then place 4 under 1, and 5 after 
in the ſaid rank AB) Again place 6 under 4, and 7 
4 (in the ſaid rank B, Then place 1 6, al- 


ſo 9, 10, 11, on the right- of 4, inthe rank CD. Aci: 
F 
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mand of him that thought upon two numbers as aforeſaid, 

what rank or ranks the ſaid numbers happen to be found, viz, 
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in which of the ranks AB, CD, EF, GH, or in which 
o of the ſaid ranks: Now if he anſwer, that the two num- 
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in the 
thought : If they are in the fourth rank GH, then 19 and 
20 ſhall be the numbers thought; but if he ſay that the num- 
bers thought are in different ranks, then you are heedfully to 
mark the faid numbers 1 and 2, 9 and 10, 15 and 16, 19 and 
20, which may be called the keys of the ſport, in regard they 
ſerve not only to diſcover the two numbers thought, when they 
are both in one and the ſame rank (as aforeſaid ;) but even 


when they are in two different ranks : For in this latter caſe, 


two ranks, you'll there find one of the two numbers thought, 
an upon. te right-hand of the ſecond mumber of the fi 
key, at the ſame diſtance ſideways, from the ſecond number of 
the key, (as one of the numbers thought was diſtant from the 
nnn you will find the other number 


For example, ſuppoſe the two numbers thought are 4 and 8, 
and it is declared to you, that they are in the firſt and fourth 
tanks; take then the key of the higheſt of thoſe two ranks ; 

to 
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to wit, of the firſt, which is 1 and 2, and deſcending down- 
right from 1 to the fourth.rank, you'll there find 8 one of the 
numbers Then ſeek ſide ways on the right-hand of 2 
(the ſecond number of the key) a number as far from 


-2,” as 8 is diftant from 1, and you'll find 7 the other number 


Again, ſuppoſe he ſays that the numbers thought are in the 
ſecond and third ranks : Take then the key of the ſecond rank 
which is 9 and 10, and deſcending down-right from 9 to the 
third rank, you ſhall there find 12, which is one of the num- 
bers thought ; then ſeek ſideways on the right-hand of 10, (the 
ſecond number of the key) a number as far diſtant from 10, 
7 on from q, and you'll find 11, which is the other number 
ou t. , . - 

The reaſon of this will be apparent, from a ſerious conſide- 
ration of the placing of the numbers according to the Rules 
before given: For it is thereby evident, that of the firſt num - 
bers coupled two by two, there can never be found more than 
one pair in one and the ſame rank; and of all the other pairs, 
one number is always found in one rank, and the other num- 
ber in another rank. Xt 

Note alſo, that this ſport may be practiſed with divers per- 
ſons at once, and not only with 20 numbers, but with any 
ſuch multitude of numbers as is produced by the multiplication 
of any two numbers that Aker þ 1, or unity; as 30, which 
is the product of 5 multiplied by 6, and 42, which is the pro- 
duct of the multiplication of 6 and 7. it which is chiefly 
to be regarded is, the placing of the numbers in ranks accord- 
ing to the directions before given: And for the more eaſy com- 
prehending of that order, I have, in che following Table, rank- 
ed 30 numbers in their due places, which being compared 
with the former Table, and well viewed, will be a clearer illu- 
ſtration than can be expreſſed by many words. 
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149. PROBL, VI. 

Three jealous huſbands with their wives, being ready to paſs by 
night aver a river, do find at the river fide a boat. whic 
can carry but two perſons at once, and for want of a water- 
man they are * to row themſelves over the river at 
ſeveral times : The queſtion is, how thoſe ſix perſons ſhall paſs 


2 by 2, ſo that none of the 3 wives may be in the com- 
pany of 1 or of 2 men, unleſs ber huſband be preſent? 


, They muſt paſs in this manner, viz. firſt two women 
: then one of them brings back the boat and repaſles with the 
third woman ; that done, one of the three women brings back 
the boat, and fitting down upon the ground with her huſband, 
rmits the other two men to paſs over to find their wives : 
hen one of the ſaid men with his wife brings back the boat, 
and placing her upon the ground, he takes the other man, and 
repalles with him: Laſtly, the woman who is found with the 
three men enters the boat, and at twice goes to fetch over the 
other two women. I) 


250. PROBL, vn. 


1 
h A Country-man having a fox, a gooſe, and a peck of corn, tn 

9 his journey came to a river, where it ſo happened that he 
y could carry but one over at a time. Now, as no two were 
to be together that might deſtroy each other; ſo he was at his 
1 ' wit's end how to diſpoſe of them; for, ſays he, tho" the corn 
can't eat the gooſe,” nor the gooſe eat the fox, yet the fox can 
d eat the gooſe, and the gooſe eat the carn ; The queſtion is, how 

he muſt carry them over ? | 


Firſt he muſt carry over the gooſe, leaving the fox and corn, 
(for the fox will not eat the corn) then, returning back, he. 
may carry over the fox, bringing the gooſe back again ; then 
leaving the gooſe, he may carry over the corn ; laſtly, he muſt 
return to fetch the gooſe. | | 


751. PROBL. VIII. 


Tivo merry companions are to have equal ſhares of eight gallons 
of wine, which are in a veſſel containing exattly erght gallons : 
now to make this equal partition they have only tws other empty 
veſſels, of which one contains five gallons, and the oy _ 


the queſtion is, how they Hall exafily divide the wine by th, 
belp of thoſe three gf ® © BY 


_ » Firft, from! the veſſel which contains 8 gallons, and i; 
full of wine, let 5 gallons be =_—_ into the empty veſſel 
of 5, and from this veſſel ſo filled, let three be poured into 
the empty veſſel of three, ſo there will remain 2 gallons 
within the veſſel of 5, Then let the three gallons that arc 
within the veſſel of 3 be poured into the veſſel of 8, which 
will now have 6 within it; that done, let the two 
gallons which are in the veſſel of 5, be put into the empty 
veſſel of 3: Then of the fix gallons of wine that arc 
within the veſſel of 8, fill again the 5, and from thofe 5 pour 
out one gallon into the veſſel of 3, which wanted only one 
gallon to fill it; ſo there will remain exactly 4 gallons 
within the veſſel of 5, and 4 jw within the other two 
veſſels. This queſtion may refolved in another way, 
but I leave that as an exerciſe to the ſagacity of the inge- 
Now 2 firſt ſight be thought by ſo 
4 ugh at it may t me, 
that the three laſt mentioned Problens cannot be reſolved by 
any certain Rule, but only by many trials; yet by infal- 
lible argumentation and diſcourſe, the ſolution of thoſe que- 
ſtions may be found out, or elſe the impoſſibility of them, 
if by chance they ſhould be propounded impoſſible; as the 
ingenious 5 17 Bachet has manifi in a little 
book in the French Tongue, intitled, Problpmes plaiſans & 
lelectables qui ſe font par les nombres, from which book 1 
have extratted the contents of this chapter. Pet 
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HE wen kinds et intitle, the 
I. Linzal, called { (by workmen) Running Meaſure, 
that It reſpelts length only, e parts of which are | 
12 Inches, ) { x Foot; 
3 Feet, 1 Vard, 
162 Feet, 1 Rod. | 
75% fas 0 wr or Square Meaſure, in that it 
Length and Breadth, the parts are, VIZ. "_ 
144 Inches, ] f 1 Foot, 
72 Inches, | | a Foot, 
36 Inches, | | + of a Foot, 
48 Inches, 3 of a Foot, 
1 + a quartet of a Foot, 
2724 Feet, 1 Rod, 
525 Feet, | | + a Rod. 
— or q Feet, 1 Yard. 


Note, That in dividing by 2724, which reduces Superſci 
Feet to Square Rods, workmen take no notice of the + of the 
2 . only by 272, which gives the content a little 


mitt Solid, or Cube Meaſure, reſpecting 1. — 
Thicknes, whoſe parts arg, 


755. Of SupsrFICIAL MEASURE... > 
A General Rule. | 
2 and the ria the 


Demonſtrations 


Pp 
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Demonſtration. | 

For if a line AB, being divided into any number of equal 
_ be moved conſtantly at right angles with another line, 
BC, divided into any other number of ſuch equal parts, as are 
in AB; it will, when advanced to any part of BC, deſcribe 
thereby as many equal ſquares as there are- parts in it: And 
if moved on farther, to the next part, it will deſcribe as many 
more ſquares, and ſo the ſame number of ſquares will be as 
often deſcribed, as there are parts in the line, BC ; and con- 
ſequently there muſt be as many ſquares in the ſurface, made 
by theſe lines, as there are units in the product of the parts of 
the two ſides. = | 


- 1, rome Sk. 
| 
F 
| ; | | | 
— el 4 
! ol 
[ ON | 
| | 
. 8 . 
a 2 ee C 
5 7 6. Now the content of any thing may be found three ſe- 
* 8 | 
Ii. By Decimals, 


2. By Aliquot Parts. 
3. By Multiplication. 

All which I ſhall promiſcuouſly uſe in the following Exam- 
ples. But the latter of the three is uſed by moſt workmen, 
except glaziers,, whoſe foot being decimally divided, they calt 
-up the content of their work by Decimals.. 

757. Croſs Multiplication, is performed as in the following 

le, ehr 
Let it be required to multiply 47 feet 8 inches by 9 feet 4 
inches: See the operation. ase . 


— 


fer 
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Here the feet are multiplied by the feet, then (croſs - wiſe) 
viz. the 9 feet in the Multiplier by the 8 inches in the Mul- 
tiplicand, gives 72 inches or 6 feet, and the 47 feet in the Mul- 
uplicand being in by 4 inches in the Multiplier, give 
15 foot 8 inches. the inches in both the factors, be- 
ing multiplied one into ST other, make 32 parts, or 2 inches, 
8 parts, the total of which, viz. 444 f. 10 in. 8 par. is the 
Aud of 47 foot 8 inches, by 9 foot 4 inches. 


* 8. The Content of the Work, is giren either by the Foot, 


ard, the Square, or a VIZ. , 


759. By the Foot. 
' Glazing and Miſeary: 
Dimenſions are taken in feet and inches, the Content given 
fer F ot Hquare, | 
In Glazing. 


b How many Feet of Glazing are there 1 in that pane 
a num $ ah 5 


* 


* 

[ 1 7 GP 
2,42 © colon G 
455 


1210 
968 


10, 890 Anſwer, 10%. , 890 


In Maſonry, 
Example. Suppoſe a yard pav'd with. free · ſtone, viz. length 
5 IR 4 ches, breadth 19 feet 7 inches; how many ſquare 


22 


— * + 1 


| 
= 
| 
| 
| 
| 
| 
| 
| 


2: & £7 5 ; 
* . TS Feet. In. Part, 
437 * 4: 4 Fart 437.4. 4 
760. By the yard. | 
Painting; Yeintry, Plaiferingy tec. 


Dimetiſions are taken in feet and inches; but the content 
in ne yards, found by dividing the ſuperficial feet 


„* | 
In Phintings 


Oy The height. of a room being 13 feet 4 inches, and 


8 feet I inches about, how many ne 3 


84 « 11 about 
I2 . 4 high. | 
1019 © 384 : 11 X 12 
1 1047 * 1 Ta. Feet, Inch. Part. 
of Anſw. 116. 3. 3. 8 

2 Jeinery. 

Example: How yards of wainſcot does that room take 
up, whoſe height is 12 feet 3 inches, and compaſs 104 feet 
6 inches ? | a5 

104 . 6 
12 


142. 2 1 . 6 Anſw. 142 2. Toe 6 
Plaiftering. 


1 
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Plaiftering. 


E . How man s in a ci feet 4 inches, 
1 pants long , and 18 Speak * 1 » 


47. 4 lon 
18 "Tg 


284. 3. 6 
3 


: 94 . 6.10.6 Yar. Ft. In. Part. 
- Fact 94. 6. 10. 6 
Under this head you further note, that if you multipl 
the 4 part of the length, by the 3 of the — che — 
will be the content in ſquare yards, it being the fame to take 
3 of lineal, as 3 of ſuperficial meaſure, 


761. By Fg Square. 
Partitioning, Rauris de Tiling. | 
Dimenſions are taken in feet and inches, but the content or 


value is by the ſquare of 10 feet; done IG 
of the RO feet towards the right- * 


Partitioning. 
Exa mple. How many ſquares are contained in chat wük 
which 99 fx 10 inches 2 and 10 en . 


66. 7. 42 I 199 : 10 
| 11 


62 4 


| : 10. 10 Sguar. Feet. Inch. Parts. 
Anſw. 21 . 14 . 10 10” 


8 the content of doory and other va- 
cancies are deducted. 


Flooring. 
Exanle. A floor being 49 feet, erf 4 parts long, _ 
* b inches broad, how many quares ? 


— 


Cc by 


see. Chap, XL. 
da; x $3274. 49 - 3:4 4 EE 


1289 10 8& + 
7 | 24 9.8 
Anſw. 13,14. 8 4 
Rooß 


feet 20 inches in * „ Bar" $4, map 3 


; £7 0 37 . 10 6 : 
gn WP mY m_ 
Sha 4. 6 11 
3) 681.0 
N 27 EE + 
| DET 21 * 
ae 


. Feet, Hh. 
10. 40. 5 10% 5 0 


duce into ſquares. COT 
* By the rod, as in ens 


PI, CES 


rick-work. 


2 Suppoſe an houſe 18 fret 4 inches i in front, and 37 


Here note: after you have multiply'd the deptli by the front, 
| and fo found the content of the ground - plot Ind Hot, half of 
thoſe being added, gives the content of a prech-roof, which re- 


are taken 5 = and g and the content, 


— Ha rod of 16; foot. 


The content of * work is found in the ſame manner as 


© ÞAll the othe 2 multiplying the len 
| Aa 3 A ee £4 two 


my the breadth, 


6 you 1 ſo found the ſuperficial PAR I in — 


Th; by 27: the ſquare feet in one rod, the quote is rods 
the content deing always ſo given. f 


a Thos when « 2 or leſs than a brick and z 
it . K be reduced being always. ws Br by 
the ſquare rod of a tothe $ o do which obſerve, nt 


£d | 22 
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* Multiply the product of the length and height of the 

tarts as many half bricks as it containg in thickneſs, which 

prodi divided by 62 gives the content of the wall 1 brick 
and ; thick, which ſuperficial feet divide by 272, the quote is 


ſquare rods reduced to 1 brick and 4; ar more ſhort by the 


following Table. 
: Brick, 
1 ſubtract 3 frets 
2 add 2 Tt will reduce the 


For 43 multiply by 2 faid thickneſs to x 
| 8 multiply by 3 brick and . 
6 multiply by 4 I? 


Example 1. e 31 feet 
and 13 feet 4 inches high, and 1 N thick, how 
rods ? 

213 
13. 42 
2769. 0 
Tk 0:11, 1 
Rodi, Feet. 
272) 2840 . 0 (40 42 
120 


Example 2. How many rods. of 
which is 40 feet inches lang and — being 
brick thick ? | 4 5 


Feet. Inches. Fm PR TEA 


4 


272) 207 57.4 © Rods. Fr. Inch. Part 
| 125 7 4 Auger 1 25 7 _ 


„If a wall be 254 feet about, and 16 ft pinch 
bo, ricks hs ATI od? 


* 
1 £ 
” ; a 4 6 
* ? F n 
* „ 2 Py | , % > . p 
T 43 | # — ® 4 f o L, w# * 180 . S 4 - Ls * , , 
en & "Ce 2 
* , 
* uw 7 43 41 * 
2 >. » = 
- 
1 % oy 


8 0 Meaſuring. Chap. XLV. 


4 


254 
12. 7 
127. © 
„ 


3196 2 


5 | Rods. Feet. Inches, 
272) 6392 . 4 (23: 136: 4 


765. Practical Queſtions in the Menſuration of Superficial 


Figures. 


Queſt. 1. If the ſide of a ſquare Superficies be 3 foot, what 
is the area or content of that Superſicies ? Or (which is the 
ſame thing) how many Squares, every one of which is a foot 
ſquare, are contained in that Superficies? 

Anſwer. 9 ſquare feet, which content is found out by mul- 
tiplying the given ſide 3 by itſelf, viz. 3 multiplied by 3 pro- 

uces * * * 

In like manner, if the fide of a ſquare pavement of ſtone be 
I 57 feet, the ſuperficial content of that pavement will be 
240.49 feet, that is, 246 feet and an half very near, (for 15.7 
multiplied by itſelf, produces 246.49.) COT 
« Likewiſe a ſquare piece of wainſcot, whoſe ſide is 3.24 yards, 
will be found to contain 10.4976 yards, or 10 yards and an 
half almoſt; for 3.24, multiplied by itſelf, to wit, by 3.24, 


will produce 10.4976. 


Alſo if the fide of a ſquare piece of land be 3732 5 perches, 
the content in ſquare perches (neglecting the Fraction in the 
Product) will be found 1387, which being reduced will give 
8 acres, 2 roods, and 27 perches for the content of that ſquare 
piece of land. | | 
" . 2. If a long ſquare be 8 feet in length, and 5 feet in 
pg, what > the Tarerficial content? e ah 
Anſw. 40 feet; which content is found out by multiplying 
the length by the breadth, viz. 8 multiplied by 5 produces 40. 


So if one of the lights of a glaſs-window ſuppoſed to be in 


form of a long ſquare, has for its length 3.06 feet, and 


breadth 1.47 feet, the content of that glaſs will be 4.4982 
2 or 4 feet and an half almoſt, for 3.06 multiplied by 1.47 
dduces 4.4982. ra | 

320 In 
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In like manner, if there be a piece of wainſcot, plaiſtering, ot 
any other ſuperficies in form of à long ſquare, which is in 
length 6.325 yards, and in breadth 3 214 yards; the ſuperfi- 


cial content wül be found 20.32 + yards, chat is, 20 yards, 


one quarter of a yard, and ſomewhat more, for 6.325 multi- 
plied by 3.214 produces 20.32 +, | 
ikewiſe a piece of Tiling in form of a long ſquare, whoſe 

length is 18.5 feet, and breadth 11.7 feet, will be found to 
contain 216.45 ſquare feet, which may be reduced to 2.1645 
ſquares of tiling, by allowing (according to cuſtom) 100 ſquare 
feet to one ſquare of tiling. | 

Alſo if a piece of land in form of a long ſquare be 48.75 
perches in length, and 36.25 in breadth, the area or content 
in perches will be found 1767.18 +, which 1767 perches being 
reduced, will give 11 acres and 7 perches for the content of 
that piece of ground. | | 

'Dueft. 3. If it be required to ſet forth in a meadow on 
acre of graſs to lie in the figure of a long ſquaxe, and that the 
length of it be limited or agreed to be 29 perches, what muſt 
the breadth be? 


Anſw. 8 perches, which breadth is found out by dividing 160 


(the number of ſquare perches contained in an acre) by the 
given length 20. 1 

twice 160) muſt be divided by the given fide, whether it be the 
length or breadth; ſo if 7.25 perches be preſcribed for. the 
breadth of two-acres, the length muſt be 44.13 + perches. 

In like manner, if the heath of a board be 1.32 foot, and 
it be demanded how far one ought to meaſure atong the fide of 
it to have a ſuperficial foot, or a foot ſquare of that board; 
divide 1 by the given breadth, ſo you'll find in the quotient this 
decimal fraction .757 +, which repreſents three quarters of a 
foot, or nine inches and ſomewhat more, and ſo much in 
length ought to be meaſured along the tide of that board to 
make a ſuperficial foot. Likewiſe if the breadth of a board 
be given in inches, then 144 (the number of ſquare inches 
contained in a ſuperficial foot ſquare) being divided by the 
given breadth, the quotient will ſhew how many inches ought 
to be meaſured along the fide of that board to make a ſuper- 
ficial foot; ſo the breadth of a board being 9 inches, the 
length forward to make a ſuperhcial foot will be found 26 
inches, 8 

Que ft. 4. If a piece of arras-hangings, in the form of a long 
2 for * length 64 yards E nelifh, and breacith 4 yards - 
now many ſquare ells, or ſticks Flemiſh are contained in that 


Cc 3 | piece, 


f two acres were required, then 320 (to wit, 


— 


2 — — -. -- 


j 
5 | 
1 
* 
ö , 
: : 
1 9 
' 
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piece, when the length of x Fimiſb ell is equal to Eng- 

15 ? Anſw. 44+ = ells or ſticks Flemiſh FRY 
Foraſmuch as by ſuppoſition, a Flemiſb ell in length, has 
ſuch proportion to an Eugliſb yard in length, as 3 to 4, and 
conſequently the ſquare of the one to the ſquare of the other, 
as 9'to 16: Therefore in a direct proportion, as 9 is to 16; 
ſo in any given number of ſquare yards Engliſh, to a number 
of ſquare als Flemiſh, which will take up equal ſpace with the 
faid ſquare ells Enghſh. Alſo in a direct proportion, as 16 is 
to 9, ſo is any given number of ſquare ells Flemiſb, to a num- 
ber of ſquare yards Englih, which will take up an equal ſpace 
with the ſaid Flemifh ells: Therefore to reſolve the aforeſaid 
queſtion, firſt find the number of ſquare yards Engliſb, con- 
tained in the ſaid piece of arras, by makiplying the length 
and breadth in yards mutually one by the other, then pro- 
_ _— to the aforeſaid proportion; ſo the work will 

us : 


I. Ei * 4= 25 ſquare yards Engl. 
WH. 9: 16 :: 25 : 443 ſquare ells Flemiſb. 


weſt. 5. If a piece of tapeſtry, in the form of a long ſquare, 
de ength 151 ells Flemiſh, and in breadth 4 ells Flemb, 


How many ſquare Engliſh are contained in that piece, 
when 4 ells Flemiſh in length are equal ww 3 yards Engliſh ? 
Anſw. 373+ ſquare yards Engliſh, RAY ior | 


I. 1541 K 4 = 661%. 
II. 16 : 9 :: 66rs : 3744 


766. If the three ſides of a piece of land that lies in form 
of a Triangle be 15 perches, 14 perches, and 13 perches, 
what is the area or number of ſquare perches contained in that 


Tg ? 

| w. 84 perches, or half an acre and- four perches, which 
content is found out by this Rule, viz. | 

From half the ſum of the three ſides of any plane Triangle, 
ſubtract each of the three ſides ſeverally, and note the three 
remainders; then multiply the faid half ſum and thoſe three 
remainders one into the other (according to the Rule of con- 
tinual 1 ) that done, extract the ſquare root of 
the laſt product, ſo ſhall ſuch ſquare root be the area or con- 
tent of the Triangle. | 


Perches, 


552 a  Perches, 

1 . © 
The three ſides of a Triangle. —— — f 14 
| *J” 22 

The ſum of the three ſides ——— —— 42 


e 21 


- The three remainders found out by ſubtracting? © 
every ſide from the half ſum —— 

The product ariſing from the continual Multi-] 

_ "plication of the four laſt numbers — . 7 
| The ſquare root of which product is the content c 8 


required, to wit. - 


| Another Example. Perches. 
120, $ 

The three ſides of a Triangle — 1125 
| HE 90,3 


The ſum bf the three ſides =— — 32354 


The half of that fum | —— —— — 161 , 7 
| The three remainders found by ſubtracting each 41 , 2 


fide from the half ſum —— 49 2.4 


| 71 , 4 

The product ariſing from the continual e 
Multiplication of the four laſt num- | 23355380, 1096 
| ders — — — 5 
| The ſquare root of that product —— 4832,74+ 
| Wherefore I conclude, that the content of a plain Triangle, 


whoſe three fides are 120. 5 perches, 112.6 perches, and 90.3 


| perches, is 4832.74 + perches, which reduced, give 30 acres 
and 32 perches, (the fraction of a perch "un neglected.) 

| Now ſince every irregular piece of ground may be divided 
| into Triangles; for a four-ſided field will be divided into two 
Triangles, by one imaginary ſtraight line leading overthwart 
from corner to corner, called a Diagonal Line; a five-ſided 
field into three Triangles by two Diagonals ; a ſix-fided ground 
into four Triangles by three Diagonals, &c. the Rule before 
2 will be of excellent uſe to find out the contents of large 
elds, eſpecially if the land be of a dear value; as alſo when 
any controverſy ariſes by reaſon of the different admeaſure- 

. Cc4 ments 
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ments of ſurveyors of land: For if the ſides of thoſe Tri- 
angles be meaſured in the field, and their lengths be agreed on, 
all artiſts to whom the reaſon of the Rule before given is 
known, will agree in one and the ſame content. But yet this 
way of meaſuring preſuppoſes that there is no obſtacle, as wa- 
ter, wood, or other impediment, to hinder the meaſuring of 
the ſides of thoſe Triangles into which the field is divided as 
aforeſaid. | : ; 

767. If the diameter of a circle be 28.25, what is the cir- 
cumference ? 

Anſw. 88.749892: For as 1 is to 3.1415927, ſo is the dia- 
meter to the circumference : Therefore always multiplying the 
diameter given by the ſaid 3.1415927, the product will be the 
circumference requi | | 

768. If the diameter of a circle be 28,25, what is the ſu- 

perficial content of that circle? , 

Anſw. . For as 1 is in er to. 7853982, ſo 
is the ſquare of the diameter to the ſuperficial content. There- 
fore multiplying the ſaid decimal fraction . 7853982 by the 
ſquare of the given diameter (which ſquare is Se product of 
the multiplication of the diameter by itſelf,) the product ſhall 
be the ſuperficial content required. ö 


7695 If the diameter of à circle be 28.25, what is the ſide 
of a ſquare which may be inſcribed within the ſame circle? 
nſw. 19.9757: For the ſquare root of half the ſquare of 
the diameter, or the ſquare root of the double of the fquare of 
the ſemi-diameter, will be the {ide of the inſcribed ſquare ought, 
Otherwiſe, as 1 is to 497 166, ſo is the diameter to the fide 
required. Therefore if you multiply (always) the ſaid .707166 
by the diameter given, the product will be the fide of the in- 
ſcribed ſquare required. *' * 
770. If the circumference of a circle be 88.75, what is the 
diameter ä 
Anſw. 28.25: For as 1 is to. 318 3099, fo is the circumfe- 
rence to the diameter. Therefore if .3183099 be multiplied 
by the given circumference, the product ſhall be the diameter 
required. | 
771. If the circumference of a circle be 88.75, what is the 
| Juperhicial content of that circle? 
- Anſw. 626.797: For as 1 is to .0795775, ſo is the ſquare 
of the circumference to the ſuperficial content. If therefore 
-©795775 be always multiplicd by the ſquare of the given cir- 
cxumterence, the product will be the ſuperficial content ſought. 
£5 | 774 


the ſquare of 
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772. If the circumference of a circle be 88.75, what is th® 
fide of a ſquare that may be inſcribed within the ſame circle? 
Anſw. 305555 For as I is to. 225078, ſo is the circum- 
ference to the ſide required. Therefore if 225078 be alwa 
multiplied by the circumference given, the WA will be 
fide of the inſcribed ſquare ſought. 
773. If the ſuperficial content of a circle be 626,8, what is 
the diameter ? | | 
Anſw. wry For as 1 is to 1.2732395, ſo is the content to 
e diameter. Therefore multiplying 1. 2732395 
by the given content, the ſquare root of — ſhall be hs 


774. If the ſuperficial content of a circle be 626.8, what is 
the circumference? _. * 

Anſw. 88.75: For as 1 is to 12, 560371» ſo is the content to 
the ſquare of the circumference. therefore 12.566371 be 
always multiplied by the given content, the ſquare root of the 
product will be the circumference required. | | 

775. If the ſuperficial content of a circle be 626.8, what is 
the fide of a ſquare equal to the ſame circle? 

Anſw. 25.03598 : For the ſquare root of the given content 
is the ſide of the ſquare required, 

76. Of Solid Meaſure, which reſpects Length, Breadth, 
and Thickneſs, | 3 0 EA. 

Rule. Multiply the Length by the Breadth, and that product 
by the Depth. 


Otherwiſe, Multiply the area of the baſe by the Height, the 


product gives the ſolid content, which if in feet, divide by 27, 
the ſolid feet in one yard, which reduces them to ſolid yards, 
if in inches, by 1728, gives ſolid feet, &c, | 
| Demonſtration. | 

For a ſurface ABCD being imagined to move, ſuppoſe 
upwards or downwards, fo that its points A, B, C, D, de- 
ſcribe the lines AH, BG, CF, DE, and conſequently each 
line therein deſcribes other ſurfaces, &c.-there will be generated 
by this motion, a 43 called a ſolid, having three di- 
menſions, viz. Length, Breadth, and Thickneſs: Therefore 
that ſurface ABCD, being divided into little ſquare area's, and 
moving the height AH, divided by a like meaſure for length, 
may be conceived to produce as many ſmall cubes, as is the 
number of the little area's, in the ſurface ABCD, multiplied 
by the number of the diviſions in the height AH. | 


E xamp. 


# 
— —— ——ͤwLu» —_—_— | yo — — 


Examp. If the fide of a cube be 12 inches, how many cubi- 

cal inches are contained in that cube? 
Anw. 1728. What a cube is, may be well ſented by 
a dye, which is a little cube itſelf, — a angular or 
ſquare ſolid, that has an equal length, th and depth, and 
is comprehended under fix equal ſquares : Now if the fide of 
one of thoſe equal ſquares (which is alſo the ſide of the cube,) 
be 12 inches, the ſuperficial content of that ſquare will be 144 
fquare inches ; for 12 multiplied by 12 produces 144, which 
multiplied by the depth 12 inches, . produces 1728 cubical 
inches, and ſuch is the ſolid content of that cube, whoſe fide 
is 12 inches: So that by one foot of timber or ſtone, in what- 
foever kind of ſolid it be found, is underſtood a cube, con- 
taining 1728 cubical. or dye-ſquare inches, and conſequently 
half a foot ſolid contains 864. cubic inches, and a quarter of 
a foot ſolid contains 432 cubic inches. 

In like manner, if the fide of a cube of ſtone be 2.53 feet, 
the ſolid content of that cube will be found 16.194 + feet; 
for 253 being multiplied by itſelf, produces 6.4009 ſuperficial 
feet, which product being multiplied by the ſaid 2,53, will 
produce 16.194 + ſolid feet. | 
Alſo if the fide of a cube of ſtone or wood be 6 inches, or 
5 foot, the ſolid content will be found 216 cubic inches, or 
.125 parts of a foot ſolid; (for 6 multiplied cubically produces 
216; likewiſe .5 multiplied cubically produces .125 ;) whence 
it may be inferr'd, that 8 little cubes of ſtone or wood, every 

one of which is half a foot, or 6 inches ſquare, are contained in - 
a foot of ſtone or timber; for 8 times 216 produces 1728 (be- 
ing the number of cubic inches contained in a foot ſolid;) like- 
wiſe 8 times .125 produees 1, (to wit, one entire foot folid.) 
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* 49h, If the breadth of 4 ſquared piece of timber, ſuppoſed 
to at ihe atrd terminated at both ends by two equal ſquares, 
de 1: $4 feet, the depth alſo 1.55 feet, and the length 17.33 
feet, how many cudbie feet are contained in that piece of 
timber? 8 

Anſw. 41.635 feet; that is, 41 feet and an half, and about 
half a quarter of a foot: Which ſolid content is found out by 
this Rule, viz. multiply the breadth 1.55 by the depth 2.55, 
the product will be 2.402 5 ſuperficial feet, which is the con- 
tent of the baſe, [that is, the area of either of the two equal 
ſquares at the ends of the piece: Laſtly, multiplying the ſaid 
baſe 2.4025 by the length 17.33, the product will be 41.635 +, 
which is the ſolid content required, _ 

In like manner, if the breadth of a ſquared piece of timber, 
ſuppoſed to be ſtraight and terminated at both ends by two 
equal long ſquares (which are called the baſes) be 2.34 feet, the 

1.61 feet, and the. length 14.58 feet, the ſolid content 

| be 66.2434 ＋ feet; for (as before) multiplying the 
breadth by the depth, and that product by the length, the laſt 
product will be the ſolid content required. 


778. If the breadth, as alſo the depth of a ſquared piece of 
timber having equal ſquare baſes, be 1. 55 feet, how far o 
one to meaſure along the length of that piece of timber to make 
4 foot ſolid ? | * q 

Anſw. .4162 parts of a foot, or 5 inches very near; which 
decimal is thus difcovered, viz. firſt find the ſuperficial con- 
tent of the baſe, which will be 2.4025 (for 1.55 multiplied b 
I.55 produces 2.4025 :) Then dividing 1 (to wit, 1 ſolid ſoot 
by the baſe 2.4025, the quotient will be be. 4102, or 5 inches 

moſt, and ſo far ought to be meaſured along the length of 
the piece to make a foot ſolid. In like manner, if the breadth 
be 2.34 feet, and the depth 1.61. feet, the length forward along 
the piece to make one ſolid foot, will be found . 2054 parts of 
a foot, or three inches and almoſt 4 part of an inc. 


779. If a Rerpught ſquared piece of timber be terminated by 
unequal baſes, whereof one contains 1.92 ſuperficial feet, the 
dther .85 feet, and the length of that piece of timber be 17.4 
feet, what is the ſolid content, or how many. cubical feet are 
contained in that piece of timber ? 

Anſw. 23.474 Feet; (found out by one of Mr. Oughtred's 
Rules for meaſuring a ſegment of a mid in Problem 21. 
Chap. 19. of his Clovis Mathemat.) The Rule is this: 


2 rol — Multiply 
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Multiply the greater baſe by the leſs, and extract the ſe 


$a root of that product; then multiply the ſum of the two baſes 


and that ſquare root by one third part of the length of the ſolid 
' propoſed, ſo will the laſt product be the ſolid content required, 


The greater baſe _ —— — 1 
The leſſer baſe — O 5 


The product of the Multiplication of thoſe tw 
baſes — — 


The ſquare root of that product 


1 6320 


—— I . 2 
he ſum of that ſquare root and the two baſes— 4 40 
One third part of the length is — 8 
The product of. the Multiplication of the two F 

laſt numbers is the ſolid content required 5 3 4755 


1780. A pyramid is a ſolid comprehended under plain ſur- 
faces, and from a triangular, e or any multangu- 
lar baſe, diminiſhes equally leſs and leſs, till it finiſh in a point 

at the top; now if the ſuperhcial content of the baſe of a py- 

ramid be 5.756 feet, and the 5 of it 14.25 feet, (which 
height is the length of the perpendicular line that falls from the 
top of the pyramid to the baſe;) what is the ſolid content of 
that pyramid ?. | 

Anfw. 27.341 J feet; for if the area of the baſe of a 7 
ramid be multiplied by one third part of the height thereof, the 
product will be the ſolid content of the pyramid ; therefore 

5-750 X 4.75 = 27-341 feet = the ſolidity of the pyramid 
ropoſed, 

l Note, If a pyramid be cut into two ſegments by a plane pa- 

rallel to the baſe, one of thoſe ſegments will be a pyramid, and 

the other will have two duel — for the meaſuring of 

which latter ſegment, a rule has been already given in Art. 777, 

the area of each baſe being known. 


1781. A Cone is a Solid, which has a circle for its baſe, from 
whence it grows equally leſs and leſs (like a round ſteeple of 

a church) till it end in a point at the top; now if the area of 

the baſe of a Cone be 5.756 feet, and the height of it be 14.25 

feet, what is the ſolid content of that Cone ? 

Anw. 27.341 feet; for if the area of the baſe of a Cone be 

multiplied by one third part of the height thereof, the product 
ſhall de the ſolid content of the Cone. 

Note, If a Cone be cut into two ſegments by a plane pard- 

lel to the baſe, one of thoſe ſegments will be a Cone, and the 

other ſegment will have two unequal baſes which are — 
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the ſolidity of which. latter ſegment may be found out by the 


rule before given in Art. 777. the area of each baſe (or circle) 


being known. | 

782. A Cylinder is a ſolid, which may be well repreſented 
by a ſtone-roll, ſuch as are uſed in gardens for the rolling of 
walks. Now if the circumference 4 Cylinder be 4.57 feet, 
and the length 3.25 feet, what is the ſolid content of that 
Cylinder? 

Anſw. 5. 4 + feet, thus found out: Firſt, by the help of the 


given circumference 4. 57, find out the ſuperficial content of 


that circle, (being the baſe of the Cylinder;) which content 
(by Art. 769.) will be found 1.661967 foot; then en 


the ſaid 1.661967 by the given length 3.25, the product will 


be 5.401393, Which is the ſolid content required. 


753: If the Baſe of a Cylinder be 1.6619 feet, how much 
in length of that cylinder will make a foot ſolid ? 

Anſw. .6017 parts of a foot; for 1 (to wit, 1 ſolid foot) 
being divided by the baſe 2 in the quotient the de- 
cimal ,6017 for the length requi f 


784. A globe is a perfect round body contained under one 
ſurface ; in the middle of the globe there is a point called the 


center, from whence all ſtraight lines drawn to the outfide are 


of equal length, and called ſemi-diameters, the double of any 
one of which is equal to the diameter of the globe; now if 
the diameter of a globe of ſtone be 1.75 foot, how many feet 
folid are . in that globe? | 

Anſw. 2.80616 feet; for as 1 is to. 5235988, ſo is the cube 
of the diameter to the ſolid content of the globe: Therefore 
multiplying the cube of the diameter by the faid decimal 
235986, the product will be the ſolid content required: So 
the diameter 1.75 being firſt multiplied by itſelf, the product 


will be 3.0625, which multiplied by the ſaid 1.75, gives in the 


359375, to wit, the cube of the diameter, which 
ing müde 5 5235988, the product thence ariſing will 
be 2.80616, which is the ſolidity of the globe propounded. 


tains 4 cubical or ſolid feet? 
e 1.96 — pe 

id content given) to a fourth proportional, to wit, 7.639437, 
Whoſe cubic root is 1,96949, the diameter required, 


786. 


785. What is the diameter of a globe of ſtone, which con- 
+ foot ; for as 1 is to 1.9098 593, fo is 4 (the 


= 
2 2 
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786. In Timber and Stone. Gas is given by the 

alid Foot. | 
Length. '$ 2? high many fold 


 Examp. 1. eee Je; 314 
5 Depth 2:8 __ 


A Tn Digging, | The Content "qe nn „de Sali 


| EY 2. A vault digged 9 feet deep, 4; feet longs and 
a let 9 inches broad, how many ſolid r | 


4-0 6 Length 

"Bs r 

40 6 b ws 

A ae hs ant e 
Ne ; | Fo 
35 . oy eee 


1 6 eh 
3 6 rd. Fats dude. Parte 27 
Anſw. 5 16 110 06% 


0 bete mY a bullet of bra of $ r 72 
pounds, whatſhall a bullet of braſs weigh whole diameter ig 


4. inches ? 
= Since like ſolids are in triple proportion to their ham 


ſides, diameters, lines, &c. it holds, As 
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As the cube of the diameter given, FERN NE 
To the weight thereof: 11 
So is the cube of the ather diameter, 
To the weight thereof. | 
That is, As 8X8X8 : 72 :: 4x4X4 : 9. 
For 7AX&XAX4 _ 72XIXINT _ 72 
. —Dx0xX38 = axaxa 3 =S. 
789. If a ſhip of 100 tun be 44 foot <p at : the keel, of 
what length ſh the keel be of a ſhip of 220 tun? 
As 100 : 44X44 X44 :* 220: 44X44 NAX Ts. 
Ten. 44X44X 44X32 : b the cube the length required. 


ee 12 44 V5 2 = che length, 


But Vaan 232. = 1230059 3 therefore 44 Oar = 57722596. 


790. Te ſide of the cube being given to find the ſide of 
that Pub that thall be double, treble, quadruble, c. in quan- 
tity to the given cube, 
Multi y the cube-root of a, 3. 4, Ge by the fide of the | | 
| given cu P RON TOE "hr" 2h (1 
| 2 
4 N There i is a cubical veſſel, whoſe ſide is 12 i 
and it is required to find the fide of that veſſel which ſhall cate 
tain 3 times as much. 


| The cube root of 3 is (por Table i in Art. 482.) 1,442250 
\ Multiply by | 12 


Anſwer. 17, 307% “ 
If you would find a ſide that (hall contain + as much, 4 as 
much, 4 as much, &c, then dividg the fide of the given cube | 

by the cube-root of. 2, 3, 4, Sc. A 


1. The concave diameter of two (bin hen, we | 
* with the quantity of gunpowder — to charge one, 
to find what, will be ſuſticient to charge the other. 

Rule. The capacities are one to another, as ade ee of 
their diameters. 1 Joc be f 4 

2 Examp. If unds gunpowder ent to arge a 

's gun, 2 diameter is 14 inch, how much gunpowder 
wil ſuffice to charge a gun whoſe concave diameter is 7 inches ? 


(op As 
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As $X IXI: 45 : 7X7X7 145XFXTX 7. 
. 5X14x 14X14 | 
That is : * 45735. 
7992. Queſtions relating to Solids. 2 
1. If a piece of timber 48 feet long, 6 inches broad, and 14 
inches thick, coſt 10/. what is the value of five ſuch pieces 
which are 6 feet long, 4 inches broad, and 7 inches thick ? | 
1 28 Pieces. Feet. Br, Thickn, Len. 


| Conditional terms | I 48 6 I4 10 
Correſponding . 6 . 
* 5X 6X4X ZX 25 e 

Therefore A A1 88. 72 . 2, 1, 8d. 


2. If 300 men, in 15 days, dig a trench 5600 feet long, 6 
deep, and 12 wide, — No that trench be, whole 

th is 8 feet, width 14 feet, dug by 2700 men in 25 days. 
* Men. Days. Len. Dep. I id. 


| ”” Conditional terms: 300 15 35600 6 12 
Correſponding 2700 25 A. 8 14 


herefore A  _2700X25X 5600 X6X12 
n 300 K 15 K 14 pol 

. If 248 men, in 52 days, dig a trench 232 long, 
23 deep, and 37 wide 4 in * ha. days will * dig : 
trench 332 yards long, 32 deep, and 53 wide? 
* | 1 | 5, Men. Days. Len, Dep. Wid. 
Conditional term 7.9 4 x 
. Correſponding | r 
A = 248x 11X135X7X28X4X3X3 _ | 

2X4X2X5 X 24X93X7X11L 


4. If 24 men, working 189 days, 14 hours each day, dig 
| a trench 353 yards long, 31 deep, and 5} wide; how man 
hours per day muſt 217 men work to dig a trench 235 
long, 23 deep, and 35 wide in 52 days ? Ie 
i + Nance ca Men. Days. Hours. Len. Dep. id. 
Conditionab term 24 189 14 4 ? 
Correſponding 217 A Y 7 7 
— 24XI89XI14X93X 7XII X2X4X2X5 bb... 
| 4AXZX3X217X11X135 X7X28 


189. 
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80 find the ſide of a cube that ſhall be equal in ſolidity to 
any given ſolid, as a Globe, Cylinder, Priſm, Cone, or ſuch 


"The Cube · root of the ſolid content of any ſolid body given, 
is the fide of a Cube of equal folidity. So if the content of a 
Globe were found to be 15625 ſo id inches, ſeek the Cube- 
root of 15645, which. is 255 hich is the fie of a _ of 
equal eapacity. 
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